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DISEASES OE THE NERVOUS SYSTEM. 



DISEASES OF THE ANTEEIOU POKTION OF THE CORD. 
(amtbbiok sglbbosss.) 

The morbid processeB occurring in the oortioal cells of the brain in 
general progressive paralysis may also develop In the cord under the in- 
fluence of various acute or chronic inflammatory affections. Degeneration 
and pigmentary atrophy occur in the multipolar nerve-cells of the anterior 
horns and in the fibres which unite these cells with the intra-meduUary 
portion o£ the anterior roots and with the an tero -lateral columns. From 
careful study of the affections of the anterior spinal nerve-roots we have 
become better acquainted with tiie influence of these delicate and impor- 
tant parts upon the motor and trophic functions, and a whole series of 
morbid types have been discovered which may be combined with various 
bulbar or spinal paralyses. 

The anatomical data have so much the more importance with regard 
to the theory and clinical knowledge of the diseases in question, because 
nature herself, by isolating the lesions in certain nerve-cells, in certain 
groups of cells, or in certain bundles of the white substance, bas furnished 
ua with a positive and precise solution of aU the problems which could be 
determined by experimentation. The most skilful and practised experi- 
menter could never obtain equally positive results. 

In the following section we shall first examine the rapid inflammatory 
processes occurring in the anterior horns (myelitis antioa acuta) as they 
are found in acute spinal infantile paralysis and in that of adults; then, 
the chronic inflammatory processes in the anterior gray columns (myelitis 
antica chronica), which constitute the fundamental lesion of progressive 
muscular atrophy and its different forms. 
VOL-il— 1 
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CHAPTER XXIV. 
— IsPAMTii^ Spinal Pabalybis. 
Pathological Anatomy. 

Thanks to the attention which has lately been paid to leaionB of thi 
anterior gray columns of the cord, the nature of infantile spinal parali 
sis has become known for a short period. Cornit (Comptes renduB de 
Soc. de Biologie, 1864) relates the history of a woman, forty- nine years 
age, who had suffered from paralysis of several muscles of the legs ein 
the age of ten years. The autopsy repealed atrophy of the antero-laten 
columns and ike presence of abundafU amyloid corpuscles in tJte anterion 
horns. 

But Comil did not interpret these changes in their proper light. Pr6- 
vost and Vulpian (Gaz. Med. de Paris, 1866) were the first to observe 
atrophy and partial sclerosis of the left anterior horn and atrophy of the 
anterior roots, with fatty degeneration of the muscles and their nerves, 
in a woman, seventy-eight years of age, who had had a deformity of the left 
foot since chiSdhood. In addition, the traces of a recent cerebro-spinal 
meningitis were present (without notable symptoms during life). Then 
followed Charcot and JoSroy (Arch, de Physiol., 1870), Parrot and Joffroy 
(the same Archives), and Roger and Damaschmo (Gaa. M^d. de Paris, 
1871, 4. Observ.), who observed, in infantile spinal paralysis, atrophy and 
deformity of the anterior horns, increase of the connective-tissue net- 
work, fatty degeneration of the vessels, and atrophy of the nerve cells and 
fibres, with partial sclerosis of the antero-lateral columns and anterior 
roots. 

Other observations of the same character have been recently published. 
Recklinghausen (Jahrb. d. Kiuderheilk., 1871) reported a case of atrophjf 
of the cells of the anterior horns, of the anterior columns, and of the attr 
terior portions of the lateral columns. M. Roth (Virch. Arch., Bd. 58, 
1873) relates a case of destruction of the right anterior horn (visible 
under a low magnifying power), with atrophy of the nerve cells and fibres 
and of the anterior roots. In addition there was partial myelitis of the 
posterior horn aiidofthe antero-lateral column. Finally, I have alsohad 
the opportunity of examining sections of the cord, after hardening in 
chromic acid, in a case of infantile spinal paralysis {vide Med. chir. Rund- 
schau, Feb. Heft, 1S72). The appearances presented in these preparations 
were the following : atrophy and deformity of the anterior horn involved, 
rarefaction of the nerve-cells in certain places and amyloid degeneration 
of the calls in others, sclerotic enlargement with final atrophy, frequent 
absence of the nucleus, and complete disappearance of the cells, here H.nd 
there, their place being occupied by a finely wavy connective tissue. The 
vessels were considerably enlarged and thickened, and the gray substance 
was very vascular. There was atrophy with sclerosis of the antero-lateral 
column, corresponding to the lesion of the anterior horn. Leyden has 
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DI8BASBS OF THE NBET0U8 SYSTEM. 3 

recently demonstrated (Arch. f. Psycli., VI., 187G) that spinal infantile 
paralysis may be produced by various morbid processes (sclerosis, cica- 
tmatioH, myelitis), whose sole common characteristic consists of their 
acute character aud their situation in the anterior gray substance. Ac- 
cording to Volkmann, the paralyzed muscles, even after the disease has 
lasted several years, merely present simple atrophy of the fibres, which 
have a finely granular appearance, with iTicrease of nuclei and of the inter- 
stitial fatty tissue. According to Hayem, proliferation of the nuclei occurs 
in the perimysium and sarcolemma, and this accumulation renders the mus- 
cular fibres friable, without modifying the appearance of the stria; to any 
appreciable extent, 

£^iol<if/i/. 

Infantile spinal paralysis occurs in the first three years of life, and usu- 
ally between the sixth and fourteenth months. The children appear to 
enjoy good health previously, but sometimes have a delicate constitu- 
tion, a pale color and a very irritable disposition. Nervous disorders 
are not infrequently present in the parents, especially in the mother. I 
have seen several cases in which the mother had suffered from abdominal 
spastns, and in which other children in the family had died of eclampsia 
or hydrocephalus. The action of cold is very problematical, and external 
influences (compression, according to Kennedy) do not appear to play any 
part in the etiology of the disease in question. According to Holmes 
Coote, among 1,000 children admitted to the Royal Orthopaedic Hospital, 
there were 80 cases of infantile spina! paralysis, or 8 in 100. Among Wi 
cases of paralysis occurring in children, Heine, Jr., observed 158 of spinal 
origin, of which 84 were partial paralyses. Sex appears to possess no ap- 
preciable influence upon the frequency of occurrence of the disease. 

Charcot and Joffroy consider the prhnary atrophy of the tierve-ceUs of 
t/te anterior korm as the point of departure of the disease. This lesion, 
together with secondary atrophy of the anterior roots, is sometimes the 
only textura! change that can be discovered with tiie microscope npon 
transverse sections of the cord. The posterior horns and white columns 
of the cord are only affected secondarily and to a minor degree by the 
final development of the morbid process. Other French observers have 
arrived at the same conclusions. In opposition to this view, I desire to 
formulate another pathogenic theory of this disease, which appears to me 
to render the interpretation of the facts more simple and natural. If we 
examine transverse sections of different regions of the cord, we can readi- 
ly distinguish, in the anterior horns which are moat involved, very marked 
congestion, with dilatation and thickening of the vessels. The capillary 
network is also much more developed in the gray substance than usual. 

These significant changes, and the abundant production of small nuclei 
around the vessels, demonstrate that the latter take an active part in 
the affection. We are, therefore, justified in believing that the disease 
begins with medullary hyperemia and vascular exudation. The latter 
becomes more intense and more widely diffused, compromises the nutrition 
of the nerve-cells of the gray substance, and acts as the cause of the 
secondary proliferations and deformities. This inflammatory irritation, 
produced in the vascular system of the cord, should he manifested by the 
general symptoms of exudation and by febrile movement, and, in fact, 
these are the first signs which herald an attack of infantile paralysis. 

If this vasoutar irritation is, at first, moderate in severity aud extent, 



recovery is possible, provided that the delicate structure of the nerve- 
has not been compromised. It is probable that at least a portion ol 
temporary paralyses, described by Kennedy, belong lo this c^tegory.i 
Physicians frequently make observations which tend to demoniitrate tna I 
possibility of the partial recovery of these vascular irritations ; we refer 1 
to the fact that, after the acute period of the disease, the paralyeis, whicb J 
often invades the trunk and limbs, abandons the upper parta of tho bod^ 1 
and remains localized in one or both lower limbs. 

But if the vascular irritation is very severe at the outset, the n< 
□ells, which present such a delicate structure in the infant, will become 
rapidly impaired. The morbid process then terminates in secondary pro- 
liferation and deformity of the nerve-cells, nerve-roots, and corresponding; 
white columns. It appears that these vascular disturbances chiefly in- 
volve the gray substance, because, in the normal condition, it is richer ii 
capillaries than the white matter, as has been demonstrated by injec- J 
tions. As the small nutrient vessels are not always situated on the san: 
level as the nerve-cells which are affected, it sometimes follows that, i 
the microscopic preparations, we find manifest vascular changes without ] 
coexisting lesions in the cells, or, inversely, diseased nerve-cells appei 
side by side with apparently normal vessels. These facts justify us in the I 
supposition that, in certain cases of infantile spinal paralysis, the lesions ' 
of the white substance may retrograde, while the gray substance of the | 
anterior columns, on account of its more delicate structure and greater 
vascularity, undergoes profound changes. 



Sj/mptomatoloffi/. 

Infantile paralysis was described as early as the last century by Under- 
wood (Treatise on the Diseases of Children, London, 1784)., Eilliet 
erroneously considered it to be an idiopathic paralysis, and Duche 
scribed it under the name of fatty atrophic paralysis of childhood. It 
usually begins suddenly. After one or several attacks of fever, 
panied by general symptoms of irritation (insomnia, convulsions, delirium, 
cries), but usually without disturbance of the intelligence, the parents 
attendants notice, to their great surprise, when lifting the child, that he 
has been seized with paralysis during the night. The acute period only 
continues a short time, and is often entirely unnoticed. The paralysis 
then becomes evident, and frequently extends to the trunk and limbs. But 
it soon leaves the upper parts of the body, and remains permanent i 
or two limbs, or only in certain groups of muscles. This circumscribed 
paralysis usually involves one of the upper or lower limbs. In the upper 
limbs the muscles affected, by preference, are the extensors of the arm 
or forearm and fingers; in the lower limba they are the extensor of the 
thigh (psoas), but much more frequently the muscles innervated by the 
peroneal nerve, or the triceps muscle. Spinal infantile paralysis may as- 
sume the form of paraplegia, and very rarely of hemiplegia (the latter is 
almost always of cerebral origin). It may also affect the foot and hand 
upon opposite sides, or the muscles of the trunk (with secondary lateral 
curvature of the spinal column). In very rare instances, as in the follow- 
ing observation, the paralysis occurs in both upper limbs. 
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Upon examinatian. I found the right upper limb markedlj emaciated, the akin thick- 
ened and HaoDid. the mnEcaior tissue very mauh reduued in bulk. The sboalder was 
atrophied, angular, and was carried forward with difficulty. Eitenaion of the arms 
and fingfcrs wae impoBaible, flexion was performed with difGcolty, and the hand was 
emaoiated and filed in adduction. The deltoid reaponds slightly to the faradio current, 
but only in its internal fibres. The same phenomena are evident in the subacapularia 
and pectoralia major ; the extenaora of the arm and fingers soarcelj react, the biuepa 
very feebly. This also holds good of some of the mnacnlar fibres of the atrophied 
tbenar eminence. The galvanic excitability of the brachial plexna, of the nervea of 
the shoulder and arm, is very well preserved, and the paralyzed exteosors respond to 
strong ourrenta by slight contractions. Tbe left upper limb ia better nonriahed. It 
can be moved forwards and baofcwarda with some effort ; extension of the arm ia slowly 
performed, flexion rapidly, and the fingers ore freely movable . Eleotro-mnsuular con- 
tractility ia pteaerved througbont, but is markedly weakened. I advised long-oon- 
tinued faradization of the muscles and galvanization of the nerves. When I again 
saw the child, at the eud of about eight months, tbe right ebouider and hand bad 
gained considerably in nutrition and power of movement, and the left aide had almost 
completely recovered. 

In certain cases motion is Bpontaneously re-established witbin one or 
two weeks, the electrical contractility of the affected muscles remaining 
but iittle or not at all affected. In other cases this recovery only occurs 
after the lapse of weeks or months. When the paralysis remains station- 
ary, active movements and muscular nutrition gradually decline, and the 
limb atrophies and grows cold (after the disease has lasted several years, 
the temperature may become lowered from 5''-6° C); the foot, especially, 
becomes livid. The disorders of muscular nutrition do not follow the 
same course as the paraly.sia, but are, on the contrary, entirely independ- 
ent of them. The bones (epiphyses and diaphyses) of the atrophied limba 
are also arrested in their growth, and the shortening may amount to two 
or three centimetres. According to Murray, the bones are thinned, and 
their nerves and vessels appear markedly atrophied. Sensibility is some- 
times eJiafffferated at the outset, but, at a later period, it again becomes 
normal; this also holds good with regard to the reflex excitability. The 
antagonism of the muscles having disappeared, we notice the development 
of club-foot (genu valgum), of paralytic scoliosis or lordosis, obliquity of 
the shoulders, etc., in consequence of the weight of the diseased part, or 
of the labor imposed by severe exertions (Hueter). The epiphyses atro- 
phy, and subluxations may even occur and permit unnatural passive 
movements (Laborde). The paralyses of the muscles of the leg and foot 
especially favor the development of secondary deformities, while paralysis 
of the extensor of the thigh (I bave reported a case in which it lasted 
twelve years, with loss of electro- muscular contractility) only hinders walk- 
ing to a slight extent when the muscles of tbe leg are intact. In these 
cases tbe gluteal muscles, in part, execute alternate movements of exten- 
sion and rotation backwards, and then forwards. On the other baud, tbe 
thighs and condyles of the tibia, which are pressed against one another 
by the weight of tbe body, and the articular ligaments, furnish to tbe 
knee a firm basis of support during extension. It is only in taking long 
walks that it becomes necessary to employ an ortbopsedio apparatus. 

ThefaracUa ^xitability of the muscles may become weakened or may 
even disappear during the first weeks without proving an obstacle to 
the return of motion. As Salomon first pointed out (Jahrb. d. Kinder- 
hctlk., I., 1868), and as Eulenhurg'a observations and the case recorded 
above also prove, farad o-m oscular contractility may be abolished in the 
paralyzed muscles, although the gaivano- muscular reaction is preserved 
for a long time. These facts cannot be doubted, but different interpreta- 
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tions are placed upon them by various authors. Some have maintained 
that though abolition of the farado-muscular with preser^'ation of the 
galvano-muscular contractility is often observed in peripheral paralysis, 
the same fact is also noticed in paralyses of central ori^n. Clinical 
observation and the experiments of Krb and Ziemssen have shown that 
the faradic excitability of the muscles is very much enfeebled or abol- 
ished in peripheral paralyses, but that, on the other hand, the g^alvanic 
contractility is markedly increased at the onset or for a lon^ time (this 
increase is even apparent with very weak currents). On the other hand, in 
central paralyses, in which the electro-muscular and galvano-muscular ex- 
citability sometimes disappear at a very early period, the galvanic con- 
tractility nevertheless lasts longer than the faradic. In such cases the 
faradic reaction disappears completely, but traces of galvanic excitability 
may still be detected with strong currents. This occurs in infantile spinal 
paralysis and progressive muscular atrophy. If we carefully examine the 
different muscular territories, we will find that the sound muscles react 
well to both currents, that, in the affected muscles, the reaction to both 
currents is weakened, and that, in the muscles which are most strongly 
affected, the faradic contractility has disappeared, but a weak reaction to 
galvanism (with a strong current) is still manifested. In completely atro- 
phied and paralyzed muscles all reaction has entirely disappeared. 



Diagnosis and Prognosis. 

Infantile spinal paralysis, beginning with symptoms of irritation or 
fever, and involving one or two limbs during the night, is recognized as 
easily as the old forms, in which the diminution of electrical excitability, 
and the atrophy of the muscles and bones, furnish perfectly distinctive 
signs. There are, nevertheless, cases in which confusion with other analo- 

fous conditions is possible, if we neglect certain characteristic phenomena. 
Paralyses secondary to acute cerebral affections of childhood (apoplexy, 
encephalitis, eclampsia) assume the form of hemiplegia or paraple^a, m 
which one of the upper or lower limbs may be more profoundly uivolved. 
The children usually complain, for some days previously, of violent head- 
ache, heaviness and weakness in the legs, and then paralysis suddenly 
appears in the midst of general or partial convulsions, attended with loss 
of consciousness. Paralyses of this kind rarely disappear; in the majority 
of cases they only yield in part. The following circumstances may be 
taken into consideration in forming a diagnosis of an acute cerebral affec- 
tion : loss of intelligence and speech; frequently coexisting paralysis of 
one-half of the face; frequent strabismus; dilatation of the pupils; normal 
electrical contractility, even after the lapse of several years; absence of 
disturbances on the part of temperature and muscular nutrition (intact 
fibres, even in markedly discolored and atrophied muscles : Cruveilhier). 

The paralyses of the limbs, which occur in children in chronic cerebral 
affections (tumors, chronic hydrocephalus), may also lead to confusion 
with true infantile spinal paralysis. But these forms of paralysis are 
generally developed slowly and with fever. They are not infrequently 
accompanied by contractures which persist for a long time in the same 
position or reappear at certain intervals. We are justified in diagnosing 
a chronic cerebral disease, from the following signs: the appearance of 
cerebral symptoms of irritation (vomiting, convulsions, etc.); disorders of 
the intelligence and special senses: a more uniform wasting of the mus- 
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cles; electrical excitability scarcely changed; paralysis of a hemiplegic 
type, and usually of slow development. 

Progressive muaatdar airophy presents great analogy to infantile 
spinal paralvais. But the latter appears suddenly, and partially retro- 
grades, while the former extends more or less rapidly, but in a continuous 
manner. Progressive muscular atrophy is exceedingly rare in children, 
Ducbenne has, however, observed it in two children o£ the same family, 
aged respectively ten and twelve years, and I have also observed this affei;- 
tion in a boy nine years old (atrophy of the muscles of tbe left shoulder and 
arm, with loss of voluntary contractions and f aradic excitability). The dis- 
ease usually appears in children from the ages of five to seven years, and 
generally begins in the face, first attacking the orbicularis oris and the zy- 
gomatici (Duchenne). We then observe, as tbe first symptom, a peculiar 
immobility of the lips; they arc separated from one another; the lower 
lip is dependent, and the naso-labia( fold is effaced. The patient cannot 
purse the lips, and the face is unanimated during laughter. After a sta- 
tionary period of several years, the upper limbs and trunk are involved in 
their turn, and, finally, the lower limbs. The peculiar, progressive course 
of the muscular atrophy, the preservation of certain muscles in the imme- 
diate vicinity of diseased parts, the atrophy of certain isolated portions 
of the same muscle, and the diminution or abolition of electrical contrac- 
tility corresponding to the muscular degeneration, are characteristic signs 
which are useful iu doubtful cases. The paralysis of pseudo-mueeular 
hypertrophy is distinguished from infantile spinal paralysis by the follow- 
ing symptoms: the disease is apyretic throughout; in the beginning, 
motor power is only weakened ; walking or the vertical position presents a 
staggering character, the vertebral column is sunken, the legs are sepa- 
rated; the paralysis only extends to the extremities and trunk at a late 
period; the electro- muscular contractility is preserved for a very long 
time; in a certain number of muscles the paralysis is preceded by an in- 
crease of vo'ume. Finally, we can recognize the fact, even durmg life, 
that simple hyperplasia occurs in the adipose and interstitial connective 
tissue. 

Dfiay in the deveiopnient of co-ordination may retard the power of 
wdking in children. We observe, in these cases, great weakness of the 
muscles and bones, and very marked relaxation of the ligaments. These 
children (from two to four years of age) can moye their legs when sitting 
or lying down; they can even carry them to the mouth with the aid of 
their hands, but they are unable either to turn around or to walk. The 
intelligence presents no appreciable disturbances, the electro- muscular 
contractility is intact, and there are no convulsions or fever. All these 
symptoms are different from those observed in infantile spinal paralysis. 
The paresis of co-ordjnaiion diminishes as the children grow stronger 
under the influence of nourishing diet, the administration of beer or wine, 
and country air. I have seen a case of this kind terminate in complete 
recovery. 

In rachitis we sometimes observe a condition of vfeakness and real 
paralysis of the lower limbs (the children are unable to walk, or even to 
turn about without assistance, and the legs are deformed). But we can 
usually recognize other signs of rachitis ; the electro-muscular contractil- 
ity is normaT throughout, and there are no symptoms of irritation or fever 
(tonic treatment, country air, and electrization of the muscles re-establish 
the motor power). A careful examination of the patient will prevent us 
from mistaking these oases for infantile spinal paralysis. 
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The temporary pnraiy*is of children, described by Kennedy (after 
exposure or eompression of the limbs), offers ali the characteristios of a 
myopathic peripheral paralysis. We &iid no chaug-e in the reaction of 
the muscles to electricity, the nutrition of the muscles ta not sensibly af- 
fected, and the disease terminates in one or two weeks. By repeating 
the electrical exploration several times and by keeping the patient under 
observation for a certain period, we will be able to recognize the real na- 
ture of the disease. 

The jwo^oflis of infantile spinal paralysis depends ufM>n the intensity 
and extent of the changes in the cells of the anterior horns. If the pa- 
ralysis of the liraba soon becomes circumscribed and partially disappears, 
we may infer that the central lesions will follow a favorable course. The 
information which we obtain by faradization, concerning the existence or 
absence of electrical reaction in certain muscles, undoubtedly furnishes 
us with some idea of the condition of the muscular tissue. 

The hypothesis of Ducbenne, that faradization will lead to the devel- ' 
opment of new muscular fibres around others which have remained intact, 
has not been confirmed. Duchenne also maintained that the gravity of 
the prognosis is in direct relation with the nervous lesion which causes 
■ rophy, and that we are only able to judge of this lesion by electrical 



exploration. We cannot unreservedly admit the truth of this statement 
in all cases, as I have previously shown by several examples (Traitfi 
d'Electrothcrapie, 2' edit., pp. 196, 197). 

It appears, from some observations reported in the same work, that in 
certain cases of infantile spinal paralysis which have lasted six to nine 
months, the electrical excitability of the affected muscles may be wanting, 
although voluntary motion has returned. Thus, after this lapse of time, 
the absence of electro-muscular contractility, especially in robust children, 
should not induce us to make an unfavorable prognosis. Even in these 
cases we can produce a very favorable effect upon the nutrition, tempet^ 
ature, and development of the atrophied limbs by persevering in the elec- 
trical treatment. (This fact has been confirmed by several other ob- 
servers.) If electrical excitability and motion have not returned within a 
year, all hope of recovery must be abandoned. 



7i-eatmeiie. 

The trecUment of infantile spinal paralysis should be begun, if possible, 
at the close of the second or third week of the disease, especially if no 
marked progress has been made towards spontaneous recovery. We ob- 
tain better results in this manner than if we decide to begin energetic 
treatment only at the end of several months. 

Electricity, under the form of the galvanic current passing from the 
vertebral column to the nerves and muscles, constitutes the best means 
of treatment. ^e must continue this plan for several months, and 
afterwards combine it with local faradization, I have also seen good ef- 
fects upon the nutrition and energy of the muscles from hydrotherapeu- 
tic.s (moist frictions, local packing of the extremities, followed by half- 
baths at 24.20° C, with inild irrigations to the vertebral column during 
the bath). The children should only be permitted to walk when aided by 
an attendant. Appropriate orthopjedic treatment may be useful in order 
to confirm and correct the results of other methods. 



DISEASES OF THE ITEBVOTTS SYSTEM. 



B, — Acute Spinal Pakaitsis is the Aditlt. 

In 1861, Ducbenne, with his habitual clear-sightedness, observed that 
a, diseaBB Bometimes occurs in adults which is very similar to infantile 
spinal paralysis. He located it in the anterior gray columns of the cord, 
and, therefore, called it general anterior spinal paralysis. 

It was only after we had obtained some knowledge concerning infan- 
tile spinal paralysis that we were in a condition to thoroughly appreciate 
the acute anterior myelitis o£ adults. The first observation of this kind 
was published by HaUopeau (Arch, Gcn^r., 1860), but was not attended 
with a microscopical examination. The patient was a woman, twenty 
years of age, who was suddenly seized, after confinement, with paralysis 
and pains in all the limbs. She recovered, little by little, with the excep- 
tion of the left leg, the muscles of which atrophied and tost their electri- 
cal contractility. At a later period the left lower limb also improved, 
the patient was able to walk with crutches, but the electrical reactions re- 
mained absent. Ten months later the woman died of typhoid fever. 
At the autopsy, atrophy and degeneration were found, especially in tlie 

toaterior muscles of the left leg and in certain muscular nerve-fibres. 
ome of the fibres of the anterior roots were also gray and degenerated. 
In the lower third o£ the dorsal region, the two aiiterior horns were of a 
very marked deep gray color, contrasting strongly with the hue of the 
gray matter, which had become transformed into pus. In the middle of 
the lumbar enlargement, the anterior horns were softened and almost 
Jiuid. This was, therefore, a case of central myelitis extending to the 
anterior horns, and which had presented, on account of the partial re- 
covery of the paralyses, the same symptoms as infantile spinal paralysis. 
A few years later Gombault published a very complete and clear ob- 
servation {Arch, de Physiol., Jan., 1873). A woman was affected with 
paralysis of all the limbs, coming on within half an hour. This was 
followed by atrophy of the muscles with loss of electrical excitability; 
afterwards improvement progressed slowly for several months. The atro- 
phy and paralysis were especially marked in the extensors of the forearm 
and in the interossei and muscles of the thenar eminence, the hand being 
slightly "en griffe." The patient died, within a year and a half, from 
intercurrent carcinosis. The autopsy revealed pigmentary atrophy of 
the large ganglion-cells of the anterior horns, especially in the cervical 
and lumbar enlargements. The anterior roots and the affected nerve- 
trunks had partially undergone fibroid degeneration ; the degenerations, 
to which we have previously referred, were found in the muscles. 

In a very recent case, published by Cornil and Lupine (Gaz. M6d. 
de Paris, II., 1875), the patient, a man twenty-seven years of age, became 
affected with paralysis of the legs in consequence of exposure. Two 
years later the paralysis extended to the arms, attended with muscular 
atrophy, diminution or loss of electrical excitability, and preservation of 
sensation. The patient died of asphyxia, and the microscopical examina- 
tion of the cord showed marked atrophy, and, in places, disappearance 
of the cells of the anterior horns, sclerosis of the gray substance, thick- 
ening of the vascular walls, general sclerosis of the lateral columns ex- 
tendmg from above downwards, atrophy of the anterior roots, and granu- 
lar degeneration of the muscles, the transverse striic being still recog- 
nizable. 

Bernhardt has recently published (Arch. f. Psychiatr., IV., Bd., 1S73) 
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three observations upon the samo disease, occurring in adult males. 
have mVBelf seen a patient seized, after severe exposure, with paralysis o 
all the limbs, which became complete within a short period. " ' 
entire course of the disease, which lasted several months, tl 
fever, cerebral symptoms, spasms or disorders of sensation; the sphincten 
acted regularly. Marked muscular atrophy was manifested in the handsM 
the muscular contractility had disappeared at the end of several daysCf 
and reappeared very slowly and gradually. The galvanic excitability had 
suffered less, and, in the beginning, it was even increased. The voIiumI 
tary movements then returned, but without keeping pace with the di»- ' 
appearance of the electrical symptoms. The patient could only wtdk 
after the end of a yeaJ', but be still manifested very great weakness and 
difficulty in executing the simplest movements. Cuming, Frey, Erb, and 
others have also published cases of this disease, which is also known «f < i 
poliomyelitis anterior acuta (Kusamaui), or tephroni ye litis (Charcot), a 

I liave Been a casa in which poliomyelitiB anterior preBented the characteristicB of j 
a cervical paraplegia, and Wrmiuated in recovery, A merchant, aged fifty yeara, wb« 
anddenly attacked with fever and dinrrhoca. after severe exposure. These symptonis 
disappeared, but weakness of the legs mipervened, followed, foni weeks latei, t>f 
p&roiyeiB of both arniB, At the ecd of six months I found moderate paresis in the 
le^a, whose galvanic sxoitshility was merely dimiciBhed in iDtensity. Both arms and 
forearms were markedly atrophied and paralyzed, together with the hands, which were 
dependent, flexed and addncted, with very maiked atrophy of the first interosseous 
apaoe and of the thenar eminence. When the radial nerveb were stimnJated, the long 
supinators and flexors of the wiiBt alone responded. The farad^c contractility had dis- 
appeared upon both aides in the extensors of tba Hirers (even in the left hand, in which 
active extension at the wrist was sCUI possible). The galvanic reaction was present, 
but it was slow, and tbe contractions upon eloanre predominated at the anode. The 
muscles of the first interosseous space and of the thenar eminence had lost their ex- 
oitability. Sensibility waa intact, but the sphincters performed their tunctiOQB prop- 
erly. Under the influence of hydropathic and galvanic treatment, the lower limba 
completely recovered at the end of several monttiB. while two years posaed before the 
npper limba recovered snfficiently to enable the patient to write. Nevertheless, tha 
farodic and galvanio excitability were only incompletely restored. 

All the cases which we have reported are characterized by their acute 
onset, the preservation of sensation, the absence of trophic disturbances 
of the skin (bed-sores), and muscular atrophy with loss of electrical con- 
tractility. These cases likewise agree in their principal cbaract eristics 
with infantile spinal paralysis. Histological investigations also confirm the 
relationship of these two affections. They merely vary in certain pecu- 
liarities depending upon the difference in age (more rapid and complete 
atrophy of the nerve-cells in children), Tne form which has been re- 
cently described under the name of subacitte aittertor apinal paralysis (the 
same symptoms, but following a slow and apyretic course) should be re- 
garded as a variety of spinal paralysis of the adult. 
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CHAPTER XXV. 

PKOGKKSSIVE MOSCULAK iTEOPHT. 

The peculiar symptoms of this affection did not escape the attentlo 
of Charles Bell, the founder of nervous pathology. Other observa- 
tions were afterwards published by Darwall, Abcrcrombie, Graves, Du- 
bois, and Romberg. At that time the disease was supposed to be a local 
process in the muscles. Aran (Arch. GlJner., Sept., 1850) was the first to 
call attention to the extremely characteristic appearance of these muscular 

Earalyses, and has mentioned the following as the chief symptoms : the 
iss of nutrition, and, at the same time, of the functions of the muscles, 
and the extension of these phenomena to larger or smaller groups of mus- 
cles. To Duchenne is due the credit of rendering the diagnosis and prog- 
nosis of muscular atrophj' more exact by his investigations with the fara- 
dic current, and of clearing up the physiological pathology of its symp- 
toms. But full information upon the situation and nature of progressive 
muscular atrophy and allied affections has only been furnished by the re- 
cent advances in histology and the discovery of the degenerations of the 
anterior gray columns. 

Pathologicfd Anatomy and Experimental Investigations. 

The data furnished by the older autopsies are as follows : the first ob- 
servation is that made by Cruveilhier, who found, in one case (Arch. Genur., 
1653), very marked atrophy of the anterior nerve-roots. Shortly after- 
wards, Valentiner (Prag. Vierteljschr., 1855) observed, in addition to atro- 
phy of the anterior roots, a central softening of the inferior cervical and 
lower dorsal regions of the cord, with accumulation of granular cells in 
the white and gray substances. Leubuscher saw, in one case (Deutsche 
Klinik, 1857), the anterior and lateral columns transformed into an amor- 
phous, doughy mass, of a whitish-gray color, with acute softening of the 
antero-lateral columns in the medulla oblongata. Analogous results have 
been published by Read and Thouvenet, and later by Menjaud, Bamberger, 
Grimm, and Joffroy. I have reported (Ber. Med. Centrahett., 1871) an 
old observation (dating back to the year 1805), in which the autopsy re- 
vealed the existence of atrophy and whitish-gray coloration of the left 
brachial plexus, extending to the anterior roots of the thoracic nerves (the 
miscroscope showed amyloid degeneration of a portion of the nerve-fibres). 

In the following observations the degeneration chiefly affected the 
gray columns of the cord: Luys (Gaz. Mdd., 1860, granulo-fatty cells in the 
anterior horns); Lockhart Clarke (several cases, vitfe Beate, Arch, of Med., 
1861, and Med.-Chir. Trans., 1861,1863, 1368,1873); Bergmann (Petersb. 
Zsohr., VII. Bd,, 1865, small spots of softening in the gray substance) ; 
Hayem (Arch, de Phys., T. II,, 1869); Charcot and Joffroy (eod. loc, 1869), 
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chronic pigmentftry atrophy of the nerve-eellB of the anterior I 
atrophy of the lateral columns. 

The atrophy of the anterior horna, or even of the posterior horns, wu 
accompanied by dilatation of the central canal (central cavity filled with 
Uuid, hydro myelitis) in the observations of Gull (Guy's Hosp. Rep,, 1662)( 
Schueppel (Arch. d. Heilk., 1865), and Grimm (Vlrch. Arch., 186f 
Hydromyelitis appears to consist of a dropsical distention of the centi 
canal, with partial retraction of the surrounding tissue. Accordi] _ 
to others, this dilatation of the canal is secondary to an old central mye- 
litis. 

The examples of atrophy limited to the anterior or posterior roots, or 
to the posterior columns (Virchow and Friedreich), refer to observations 
made twenty years ago, and, together with the negative results obtained, 
at the same period, by Oppenheiraer, Hasse, Fnedberg, Menyoa, -*- -"' 
have lost all value at the present time. These statements have been 
troverted by positive data, which are continually accumulating, thanks 
the more complete methods of investigation of modern histology. 

Some authors were led to explain the tropbio disturbances by a scle- 
rosis of the cervical portion of the sympathetic nerve (Schneevogt, Jao- 
coud, Dumenil), but this theory has also lost its importance. In the first 
place, atrophy of the anterior horna was found three times, and softening 
of the cord once, in the cases which were relied upon to substantiate this 
theory; in addition, the more recent and complete microscopical exami- 
nations of Frommann, Hayem, Charcot, and .Toffroy, and the older investi- 
gations of Friedreich have demonstrated the complete integrity of the 
sympathetic nerve and its ganglia in progressive muscular atrophy. 

The tissue changes which the muscles present upon the cadaver ci 
respond to the symptoms observed during life. Certain muscles preserve 
their normal red color; others, on the contrary, are pale or even of a gray- 
ish-yellow. Immediately adjacent muscles frequently present very differ- 
ent degrees of degeneration ; in the same muscles we may find intact 
fibres side by side with others affected with fatty degeneration. The 
apparently healthy muscles present a normal consistence, and show no 
changes under the microscope. Those which are slightly affected, have 
lost, to a greater or less degree, their transverse or longitudinal strife, 
and contain cells or fatty drops, of variable number and dimensions, in 
the interior or in the interspaces of the fibres. The most seriously af- 
fected musoles are softened, gelatinous, and transformed into a transpa- 
rent, amorphous fatty matter. According to Virchow, the fatty degener- 
ation may either occur between the primitive fibres (parenchymatous 
form), or in the interfi brill ary tissue (interstitial form); both forms may 

The progressive degeneration of the ceils of the anterior horns, which 
constitutes the fundamental lesion of progressive muscular atrophy, may 
be primary and entirely independent of any other spinal lesion. On the 
other hand, it is secondary in very many cases. The lesions are then first 
developed in the columns of the cord, from whence they extend to the an- 
terior part of the gray columns. 

Among the morbid processes, whoso pathological influence upon the 
secondary degeneration of the anterior gray columns of the cord and up- 
on progressive muscular atrophy has been recently recognized, we may 
mention cerebral apoplexy, in which the sclerosis of the lateral columns 
may sometimes extend forwards (Charcot); labio-glosao-pharyngeal paral- 
ysis, in which the lesion of the bulbar nuclei may extend to the anterior 
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part of the cord; central myelitis, in which the anterior part of the gray 
axis of the cord may participate in the degeneration either primarily or 
secondarily (traumatism, tumor) ; cerebro-spinal sclerosis, the sclerosis of 
the posterior columns in ataxia, and symmetrical sclerosis of the lateral 
columns' (amyotrophic lateral sclerosis of Charcot), when they also attack 
the anterior horns; finally, me nin go- myelitis in vertebral caries (Hayem), 
and hypertrophic spinal pachymeningitis (Charcot), which we have pre- 
viously discussed, may produce compression-lesions of the anterior horns 
and roots. 

Hayem (Compt. Rend. Ac. des Sc, LXXVIII., 1874) has experimen- 
tally produced progressive muscular atrophy in animals, by tearing out, 
or by simple incision of, the sciatic nerve. If the animals survived the 
experiment two or three months, they presented, at first, progressive 
muscular atrophy in the posterior limb upon the side opposite to the 
lesion. Afterwards it also involved the anterior limbs and the muscles 
dependent on the bulbar nuclei. The autopsy showed the presence of 
hemorrhagic perimeningitis and generalized central myelitis with in- 
tense hyperaemia of the gray substance, numerous extravasations and 
exudations into the central canal, and degeneration, advancing even to 
complete destruction, of the groups of anterior nerve-cells. By simple 
contusion of the gray substance of the cord, Vnipian has been unable to 
produce, in animals, atrophy of the muscles whose nerves originate in 
the wounded part of the cord. 



Sexual excesses, especially onanism — upon which great stress has been 
laid by some authors — and exposure, give rise to only a small proportion of 
cases of the disease under consideration. The same may be said of acute 
diseases, ftoberta, Gerhardt, and Nesemann have seen cases develop after 
typhoid fever, rubeola, and scarlatina; in one of my patients the disease ap- 
peared six months after an attack of variola. Acute articular rheumatism 
(Anstie, Friedreich), the puerperal condition (Charcotand JofFroy),and the 
typhoid form of cholera, are also mentioned as causes of progressive mus- 
cular atrophy. The influence of heredity has been observed in a certain 
number of cases ; Roberts has noted it eighteen times in sixty-nine cases. 
In an observation which I pubhshed in detail (Wien. med. Halle, 1862), 
the disease was produced by a fall from a roof; the concussion (which 
had produced double fracture of the ribs in the neighborhood of the 
spinal column) had, undoubtedly, also produced lesions in the cord. Rus- 
sel-Reynolda and Bergmann have each published a case of atrophy 
following traumatism. 

77ie over-exertion to which certain grovpa of nvusclea are subjected iti 
certain occupations exercises a very evident influence upon the develop- 
ment of progressive muscular atrophy. For this reason we find a large 
number of cases in the working-classes, and a much greater frequency of 
the disease in the upper limbs, and more especially in the small muscles 
of the thumb and other fingers. We can often recognize the evident 
influence of the predominant action of one-half of the body during work. 
Thus I have seen a laboring man, who removed considerable masses of 
earth with the spade and pick, and in whom the muscles of both shoulders 
were atrophied and paralyzed, to the exclusion of the arms and forearms, 
which were nonnaL In a weaver, who plied the shuttle vrith the thumb 
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and index-finger of the left hand, these two fingers were first and moat 
seriously aflectcd by the atrophy and paralysis, A workman was em- 
ployed in a brewery to hermetically close large bottles ; he wielded a 
heavy hammer with the right hand, and the muscles of the shoulder were 
first affected upon this side, while in the left hand, which held the bottles, 
the atrophy involved all the muscles of the fingers, those of the arm and 
shoulder remaining intact. 

Males are more subject to progressive muscular atrophy than femalei 
on account of their more arduous labors and great exposure to noxiott 
influences. According to Friedreich's statistics, females only constituM 
eighteen per cent, of the whole number of eases. There is also a greatco?;^ 
congenital predisposition in the male sex. The largest number of cae 
occur between the ages of thirty and fifty years; the disease has fewj 
victims above or below these limits. 



Symptomatology. 

^ luscular atrophy (atrophic progressive muscular atrophjl 

of Cruveilhier, wasting palsy of the English) is usually charactemad^ 
during the first periods of the disease, by certain symptoma of irritd 
tion on the part of sensation and motion. In the beginning the j 
tients frequently experience a sensatio^ 
" a current of cold air, formication, i 
^____^^ ..jss, wandering pains, and complain thatl 

L ^^^T^A ^^^ ^"" °^ hand is easily fatigued. Every 

I ^H^^^^P exertion causes tremor; they suffer from 

L J^Bl^^^ spasms and tension in the muscles; the tia- 

^^^^_ jf^'^^^^f^'i^ S^'^ become stiff, and remain applied to o 

^^^^H^ MaEm^^^'^^U another. As a rule, the muscular tissu 

^^^^^^ f fff*Mll^^'*"V^V ^^^ atrophies in the thumb and hypothaq 

^^^^^^k § i^V JD jInm ''^'' eminence ; the movements of oppositioi^ 

^^^^^Bp' § J^^^l^^^i^t I ^i"^ abduction of the thumb are lost, ths 

^^^^^^^ ■ dB ^^Bb J hand and fingers lose their agility, the lat- 

^^^^^V ■ flf ^^ WX ter became more and more curved, the in- 

^^^^^r M WE ^H j I teroBseous spaces are markedly hollowed 

■ § ^^ ..^ ^E\ 'L °'^''' "^^^ atrophy and paralysis of th g^B 

small muscles of the hand, and the grei ' 
er tension of the antagonists, of the e 
tensors and flexors of the phalanges, sit 
ated in the forearm, gives to the retraction 
of the hand (according to Duchenne) the 
appearance of a claw (griffe de la main: 
clasped hand, or olaw-shaped hand). The -. 
forearm soon becomes more and more flat^J 
tened (especially on the extensor t 
and, during this time, the atrophy extendi 
to other muscles, to the shoulder (whidtT 
appears angular and oblique) and to th« j 
trunk {atrophy of the deltoid, trapezius, pectoralis major, muaeles of tha 
neck, back, and abdomen). Afterwards the atrophy and paralysis also I 
extend to the lower limbs and ultimately to the respiratory muscles saSI 
to the tongue and pharynx. (Fig. 16.) 

The affection does not always produce the same disorders h 
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limbs. The atrophy appears most frequently and niiiH its eouree most 
rapidly in the smaU muscles of the fingers, in those which move the 
wrist, in the muscles of the arm and forearm, and then in the shoulders. 
Paralysiii of the rotators of the humerus backwards (infraspinatus and 
teres minor) is combined with that of the deltoid. If the latter muscle 
(the principal elevator of the arm) becomes paralyzed, the adjacent mus' 
eles of the shoulder (trapezius, rhomboid, aerratus magnos) will supple- 
ment its action; but after a time they succumb, as have the others, to this 
unusual expenditure of force. The atrophy is generally bilateral, affect- 
ing symmetrical groups of muscles; but this rule is not without excep- 
tions. More rarely the affection begins in the shoulder and extends up- 
wards or downwards, or it has several points of departure at the same 

Dull pains (but sometimes of a tearing or lancinating character) are 
soon added to the disorders of nutrition and motion. They are either 
diffuse, or follow the tract of certain nerves; they occur periodically, and 
are usually mistaken for rheumatism. The shoulders then become flattened, 
the scapula are often separated from the trunk, deflected, and limited in 
their movements, and this region becomes the seat of distressing neural- 
gic pains. Reflex exoitabiiity is not infrequently increased from the be- 
ginning. The motor symptoms of irritation consist, in the first stages, 
of clonic, sometimes tonic, muscular spasms. Fibrillary twitohings occur 
in the muscles at a later period, and either develop spontaneously, oi 
after movement (in one case 1 observed them very distinctly in the 
tongue). In certain cases the shortening and retraction of the muscles 
produce contractures and subluxations of the knees and feet, or even 
scoliosis of the vertebral column. 

The atrophy awl paralysis do not always follo^n the same course. 
Paralysis may appear without notable change in the nutrition (we must 
take into consideration, in such cases, the proliferation of the interstitial 
connective and adipose tissue). On the other hand, markedly atrophied 
muscles may preserve their functions. But in the advanced stages of the 
disease the paralysis and atrophy of the muscles go on hand in hand. 
Baerwinkel and Frommann have noticed an elevation of temperature at 
the onset. At a later period, after the abolition of the muscular func- 
tions and the lowering of nutrition, the temperature falls 3°, 3°, and even 
i° C. (Eulenburg, Duchenne, R. Reynolds, and Friedreich). (I have noted 
this fact in two cases by measurements in the axilla and upou different 
muscles.) For the same reasons, the amount of creatine, which is a prod- 
uct of intra -muscular nutritive changes, diminishes sensibly in the urine 
(analysis has shown this in three of my patients). These facts may bo 
logically deduced from the continuous deterioration of muscular nutrition. 

Interesting oeido-pupiUary symptoms sometimes develop, as I have 
observed in several oases. In these instances, one of the pupils fusually 
that upon the most affected side) is contracted to less than half its nor- 
mal size, and reacts slightly or not at all to light. The dilatation follow- 
ing the introduction of atropine only disappears after the lapse of ten 
or twelve days. The contraction of the pupils, caused by contraction of 
the radiating fibres, only appears when the affection extends as high as 
the oilio-spinal centre, or when the latter is under the influence of ascend- 
ing lesions of the cervical cord. Schneemann, Voisin, Metijaud, and Berg- 
mann have also reported analogous observations. In Menjaud's case (Graz. 
des Hdp., Jan., 1866) contraction of the left pupil occurred with flatten- 
ing of the ooruea, The last pairs of cervical and the first pairs of dorsal 
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nerves were found atrophied, more markedly on tho left side (the centra 
foyer of the fibres of the iris is situated in the corresponding portion i 
the cord). CI. Bernard has made an experiment which connrms thei 
pathological observations. After having divided the anterior roots i 
dogs, he saw contraction of the pupil soon develop, with flattening of thw^ 
cornea, and sinking in of the eyeball, but without increase of vascu]ariza>^ 
tion or of the temperature. On the other hand, the latter symptoms were 
immediately observed after section of the ascending branch of the tho- 
racic sympathetic, while the condition of the pupils underwent no change. 

The following trophic dislurbatices have been observed: herpes (in one 
of my patients, along the radial nerve of the atrophied arm); the combina- 
tion of the diaaase with fatty muscular hypertrophy {one obaervation by 
Friedreich, another by myself, with shapeless thickening, at first in thi 
middle fingers and then in the others); finally, the very rare complication 
with hypertrophy of the bones (enlargement of the metacarpus, according 
to Remak), with concentric osseous atrophy (Le Geiidre and Friedreich) 
and with arthropathies (noted by Patruban, Kemak, and myself). "" 
case which I observed occurred in a woman, fifty years of age, su 
from progressive muscular atrophy of both arms. In the third y 
the disease, the lower limbs also became involved, and the right shoulder' 
became swollen until it almost attained the size of a child's head, without 
the least pain or sign of inflammation ; matters remained in this condition 
for a year. Towards the end of the fourth year, the paralyzed limba 
were reduced to skeleton-like proportions. Incontinence of urine and 
fsces and bed-sores over the sacrum developed, and the patient died of 
intercurrent pneumonia of the right lung. An autopsy could not be ob- 
tained. 

Finally, electrical exploration gives different results according to the 
stage of the muscular affection. The electro -muscular contractility ia 
normal in the healthy muscles; in the affected muscles it ia eitherdimin- 
ished or increased. At a more advanced stage of the disease, voluntary 
impulse may still be transmitted by the nerves and produce contrantion 
of certain muscles, although this can no longer he obtained by electrical 
irritation on account of its peripheral origin and of the intra-muscular 
changes. This abolition of electro -muscular contractility is soon followed 
by loss of voluntary motion. The galvanic excitability of the nerve- 
trunks is increased in certain branches; in others, on the contrary, it may 
be normal or even diminished. It may be preserved in the nerve-fila- 
ments nearest to the centres, and diminished in the peripheral ramifica- 

This is due to the differences in the secondary changes in the various 
branches of the nerves. In mixed nerve-trunks, sensibility r 
for a longer time than motion. The weakened galvano-r 
tractility may persist for a longer time than the previously affected faradia 
contractility. (For further details, vide the preceding chapter.) , 

Remak has called attention to the increase of electrical r^/iexexcita- I 
bility, and to the diplegia contractions produced by the stimulation of two I 
distant parts of the muscles. The diplegio contractions may be obtained, j 
according to Eulenburg, over the entire or larger portion of the surface at 
the body. These are true reflex contractions, whose origin must be 
sought io the reflex apparatus of the spinal cord and medulla oblongata, 
but they may also be observed in cases of exaggerated excitability of the ' 
muscles. 

Progressive muscular atrophy generally runs a chronic c 
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when it is hereditary, the disease does not prevent the patient from at- 
taining an advanced age, I have observed one case which lasted more 
than twenty years ; at other times the patients may die during the first 
years of the disease. Duchenne considers the affection less serious when 
it proceeds from the muscles of the trunk than when it begins in the 
hands and extends upwards. When the muscles of respiration and de- 
glutition are affected at an early period, the danger may rapidly attain 
its maximum. But, happily for the patient, this does not generally occur 
until towards the close of the disease. 



The Wature of Progreseive Mitsmilar Atrophy. 

Since the clinical picture of progressive muscular atrophy has been 
completely unveiJeiJ, and pathological anatomists have devoted all their 
zeal to the solutions of the problems which this affection presents, the most 
diverse data have been accumulated, and have led to a very decided differ- 
ence of opinion. Observers are divided into two camps, each of which 
numbers equally celebrated names among its adherents. Among the ad- 
vocates of the theory of the central nature of the disease, we may men- 
tion Cruveiihier, Valentiner, Remak, Frommann, Virchow, Charcot and 
Joffroy, L. Clarke, Hayem and Duchenne. Among the defenders of its 
primary myopathic origin are included Arat, Meryon, Wachsmuth, Op- 
penheinier, Hosse, Frieriberg, and Roberts, The latter theory has been 
recently supported with especial zeal by Friedreich (vide a long and inter- 
esting monograph by this author: Ueber progressive Muskelatrophie, etc., 
Berlin, 1873). If we eiamine the arguments advanced by this authori- 
tative representative of the myopathic theory, we will find that Friedreich 
regards progressive muscular atrophy as an iutra-muscular inflammatory 
process, which begins with hyperplasia of the interstitial connective tissue, 
and terminates in atrophy and separation of the muscular elements, in 
waxy or fatty degeneration, and, finally, in a fibrous transformation of 
the muscular fibres. Diffuse fatty degeneration often occurs as an acces- 
sory phenomenon. Thisprogressive chronic myositis is capable of produc- 
ing secondary disorders in the nervous system, by extension of the lesions 
to the intra-muscular nerves, and by neuritis, extending along the nerve- 
trunks, plexuses, and anterior roots, to the spinal cord. 

In order to establish his theory, Friedreich calls attention to the sim- 
ilarity in the histological changes of the muscular tissue in atrophy and 
in other forms of muscular inflammation; to the tendency of progressive 
muscular atrophy to be arrested, in its extension, by the large articula- 
tions; to the variability of the lesions in different parts of the nervous 
system, as we find by several examples in medical literature; to the fre- 
quent predominance of the changes in the anterior roots as compared with 
tJiose m the cord; to the negative results of examinations of the cord, 
noted several times in foreign observations and in his own {one of them 
was even complicated with bulbar paralysis); finally, to the fact that 
atrophy of the ganglion-cells develops, secondarily, as has been observed 
after amputations, in consequence of prolonged abolition of the muscular 
functions. 

It appears to me that this full exposi of Friedreich's arguments can be 
responded to by facts equally well proven and well founded. We base 
our opposition upon the data furnished by anatomy and clinical obser- 
vation. From the former point of view, we may refer to the fact that, in 
Vol. II.— a 




1 



CLINICAL TREATISE ON 



fatty degeneration of the primitive fibrilliE, and even, if the patients h 
survived the attack for a long time, considerable atrophy of the musdeV^ 
Frogreaaive niuBcular atrophy is not always arrested at the articulations, 
and even when this does occur, it may be explained by the fact that 
muscles with synergic action are also limited by the articulations, and 
that their ganglion-cells probably form distinct groups in the oord. 
Since, moreover, the same group of cells may furnish fibres to differ- 
enl peripheral muscles, we can comprehend the leaps made by pro- 
gressive muscular atrophy in its development, while a parenchymatous 
muscular inflammation should follow, in its course, the anatomical con- 
tinuity of the organs. With regard to the inconstancy of the anatomical 
lesions in the different paths of the central nervous system, and to the 
oases in which negative results were obtained, it may be stated that all 
these facts relate to a former period, in which the methods of examination 
now at our command were unknown. We now find lesions of the gray 
Bubstance more frequently and constantly ; the fact has also been recog- 
nized that degeneration of the anterior roots is not always proportional 
to the amount of change in the gray horns. Finally, the argument drawn 
from the analogy in the secondary atrophy which the cells present after 
amputations, is not well founded, for, according to Vulpian, Clarke, and 
Dickinson, we never find, in these cases, disappearance or deformity of 
the ganglion -cells or new-formed connective tissue, but merely a simple 
atrophy of the cells, with coexisting atrophy in the corresponding part 
of the cord. 

From a clinical point of view, many symptoms indicate the spinal 
origin of the disease; the dorsal pains which sometimes appear at the on- 
set; the neuralgia of the limbs; the frequency of spasmodic symptoms, 
and increase of reflex excitabUity; the peculiar reactions of the muscles 
and nerves to the galvanic current ; the paralysis of the sphincters and 
the impotence observed by Cruveilhjer, Tardieii, and myself; the compli- 
cation with btilbar paralysis, ataxia, and myelitis; finally, the trophic dis- 
turbances {rare, it is true) of the bones and articulations. In the same 
manner tliat excesses, onanism, and over-exertion produce, in predisposed 
subjects, the medullary degenerations of ataxia or myelitis, so also the 
atrophy and deformity of the cells of the anterior homa may be due to 
excessive use of certain muscles, which is sometimes added to bad habits 
of life as a pathogenic factor. 

The myopathic theory is entirely incapable of explaining certain well- 
known forms of progressive muscular atrophy, which accompany diseases 
of an evidently central nature. In central myelitis of a rapid course, in 
the acute spinal paralysis of adults, in tumors of the gray substance, in 
Bclerosis of the posterior or lateral columns extending to the gray sub- 
stance, progressive muscular atrophy may develop, as we have ahowu 
above, both clinically and physiologicallj', from the extension of the— 
degeneration to the cells of the anterior horns and the intra-medullarj 
anterior root-fibres. The microscope, by clearing up the minute leaiooi 
of the anterior gray columns, has definitely fixed our information t 
ceming various morbid processes of the nerve-centres, and from this aloi 
we are able to thoroughlv understand the pathogeny of the affeotion. 

We therefore think, in view of the preceding arguments, that the w 
tacks of Friedreich will bo unable to snake the position of the nervoi 
theory, which is daily becoming more solid and unassailable. Progressiv) 
muscular atrophy, in the larger number of its forms, originates in 
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ira.1 gray axis; the changes in the antero-lateral columns are rather sec- 
ondary and accessory. According to the experiments of Hayem and the 
clinical observations which he has reported, there is only a very email 
number of varieties in which we are justified in assuming that myelitis of 
the anterior gray columns is secondary to irritation of the nerves and their 
roots. Among the causes of these rare forms of progressive muscular at- 
rophy, WB may mention meningo- myelitis and pachymeningitis, of which 
we have spoken in the beginning of this work, and the sclerosis of the 
anterior horns, complicating degeneration of the inner root-fibres, in ataxia. 



JDiaffnosia and Prognosis. 

In the clinical history of progressive muscular atrophy, the peculiar 
atrophy of the muscular system, the emaciation, the deformity of the 
limbs and trunk, and the electrical reactions, either in muscles still intact 
or in their remains, impress the disease with such a characteristic seal, 
that the diagnosis can almost always be made at the first inspection of 
the patient. There are, nevertheless, cases in which certain symptoms, of 
a different nature, may lead us to form an erroneous diagnosis. It will 
not be superfluous, in view of these cases, to refer to the principal ele- 
ments in differential diagnosis. 

In spinal meningitis, the unequal compression exercised, by the exu- 
dation, upon the nerve-roots may also cause marked atrophy of the liniba, 
paralyses, and abolition of electro -muscular contractility. But in these 
cases the active movements and reflex excitability of the nerve-trunks 
have already disappeared, in great part, at tbe end of some weeks, a fact 
■which does not obtain in progressive muscular atrophy. In addition, the 
febrile beginning, the tonic spasms of the neck, the painful muscular stiff- 
ness extending throughout the trunk, and its almost always notoriously 
rheumatic origin, establish the differential diagnosis from spinal menin- 
gitis very clearly. ( Vide page 188, Vol. I., for further details.) 

Symmetrical scferoais of the lateral columns, with degeneration of the 
cells of the anterior horns (amyotrophic lateral sclerosis, described for the 
first time by Charcot in Prog. M^d., 1874), is distinguished, according to 
this author, from progressive muscular atrophy, by its rapid course (one to 
three years), by the ultimate affection of all the limbs, the upper being 
more completely atrophied and paralyzed, the lower being simply para- 
lyzed; by the almost constant extension of the lesions to the bulbar nuclei 
(while, according to Duchenne, among one hundred and thirty-nine cases 
of progressive muscular atrophy the bulbar nuclei were only involved thir- 
teen times); by the prolonged preservation of electro -muscular contrac- 
tility; finally, hy the permanent spasmodic contractures of the paralyzed 
and atrophied limbs, which are fixed in a semi-flexed position, the upper 
limbs being pronated. 

Infantile spinal paralysis has also many symptoms in common with 
progressive muscular atrophy, but the latter is very rare in chikliiood. 
We have given, in detail, the distinguishing features of infantile spinal 
paralysis in the preceding chapter. 

In spondylitis of tlie upper segment of the vertebral column, paralysis 
and atrophy of one arm sometimes occur (a case of this kind is reported 
on page 316, Vol. I.), recalling the appearances of progressive muscular 
atrophy. The condition of the bodies of the vertebrte, the pains in the 
vertebral column during movements of rotation or flexion, exoentrio neu- 
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ralgia developing around the diseased part, and the unilateral a 
BCribed form of the disease, furnish the necessary differential data. 

Paralysis and emaciation of one or both amis, with contracture of the 
fingers, are also observed, at times, in hysteria. In such cases the disor 
ders of sensation (especially anesthesia), the diminution and disappear- 
ance of electro- muscular and electro -cutaneous sensibility, with slig'ht al- 
teration of electro-muscular contractility, and other hysterical symptoms, 
form the basis of diagnosis. 

General hadpahy of both upper limbs also resembles, in some points, 
progressive muscular atrophy. But even In the more advanced forms, 
the completely pendent hand is not flaied " en grille," and we do not ob- 
serve entire disappearance of the muscles of the thenar and hypothenar 
eminences. They have preserved, in great part, their electrical contractil- 
ity, and the supinators are generally intact. In the majority of these 
cases we also find that the patients have worked in lead and have suffered 
from lead colic; ulceration and coloration of the gums and obstinate ooD- 
stipation likewise occur. 

The muscular atrophy and deformity of the hands, which accompany 
rhetimaliamus nodoaus, have the following characteristics: painful swelling 
of the smaller and larger joints and of the epiphyses, frequent creaking 
and ankyloses, and, even in old cases, intact condition of the electro-mus- 
cular contractility. These phenomena are not observed in progressive 
muscular atrophy. Traumatic lesions of the cervical and brachial plex- 
uses may also produce symptoms of progressive muscular atrophy, exam- 
ples of which will be found in the chapter on traumatic paralyses. Cases 
of this kind are distinguished by the following circumstances : the atrophy 
and paralysis rapidly involve the injured arm; the disease chiefly attacks 
the muscles supplied by certain nerves; there is diminution or loss of elec- 
tro-muscular contractility in the affected parts ; painful spots are felt 
upon pressure over the plexus or certain nerve- trunks. 

From the nature of the disease, to which we have referred in the pre- 
vious section, we can readily comprehend that the prognosis of progres- 
sive muscular atrophy must be unfavorable in the majority of oases. In 
the beginning, as soon as the first signs of alterations in the muscles are 
manifested in the dorsum and palm of the hand, the patients should imme- 
diately abandon all pursuits requiring muscular exertion. In a case of 
moderate atrophy of the left thenar eminence, of the first two interossei 
and of the lower half of the forearm, with diminution of faradic reaction, 
the patient abandoned his trade (weaver), took a long trip to the country, 
and made a recovery, through the employment of faradization, which has 
persisted for a year and a half. In a mechanic, treated by Duchenne 
(Electrisation Localisiie, 2" edit,, Oba. 131), a large portion of the muscles of 
the left arm and trunk were atrophied; tha muscles of the arm recovered 
their nutrition and motor functions, through the use of the faradic current. 
The recovery has continued for ten years, although the patient has resumed 
his manual labor. But these are merely fortunate exceptions. As a 
rule, renewed efforts cause the muscles to lose the little which they have 
gained, and motion and nutrition deteriorate more and more. In older or 
more advanced forms, we may sometimes obtain marked improvement, or 
an arrest of the disease for a certain length of time, especially in young 
and otherwise healthy subjects. In the large majority of ray cases there 
was no marked or lasting improvement. The disease pursues its course 
without remission, and despite careful treatment continued for a num- 
ber of months. The circumstances which are of most importance are the 
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intensity of the central lesions and the extension of the degeneration to 
the trophic centres. When the latter are not seriously involved, when 
the atrophy of the muscles is limited to a part of the extremities, the 
disease may be arrested at a certain point or may even retrocede. But 
the situation is g^rave when an hereditary disposition is present, when the 
muscles are rapidly involved, and when the musonlar atrophy proceeds 
from several points at the same time. If the atrophy and paralysis attack 
the respiratory muscles, the diaphragm and pharynx, very serious com- 
plicatioue will develop, such as pulmonary hypostasis, bronchitis, and 
asphyxia. 



SVeatment. 

Following Duchenne's example, we may begin the treatment of pro- 
gressive muscular atrophy by means of the induced current. It should be 
very strong in the beginning, and, when the functions and sensibility of 
the muscles have improved, we should employ weaker currents in order that 
they may not bo too exciting. I£ the disease is very extended, it is diffi- 
cult to give all the muscles sufficient attention and the full benefit which 
may thuB be derived from electrization. In treatment with galvanism, 
interrupted currents should be passed from the vertebral column and 
plexuses to the nerves of the affected muscles. In this manner we may 
cause the current to act upon entire groups of muscles. The descending 
current, which is preferably employed, should not produce too violent 
contractions. In more extended forms it will be wise to alternately 
apply the constant current to the nerves, and the induced current to the 
muscles. At the first appearance of disorders of respiration or degluti- 
tion, we must employ galvanization or faradization of the phrenic or 
hypoglossal nerves. 

Remak recommends galvanization of the fibres of the sympathetic, 
which presents very marked sensibility in progressive muscular atrophy. 
But, in the first place, our knowledge of the sympathetic system is still 
involved in obscurity, and we must remember that, in applying an electrode 
over the upper cervical ganglion, the current will readily affect the 
brachial plexus; furthermore, the sympathetic has, at the present time, 
lost the importance which had been previously attached to it in progressive 
muscular atrophy; finally, I have employed this method several times 
without obtaining the brilliant results which some neurologists claim. 
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CHAPTER XXVI. 

NEUKOSEB OF THB SPINAL CORD {8PINAL lEHlTATION, KKrSAgTHENLA.). 1 

If we observe a large number of cases of nervous disease, we not ii 
frequently find certain conditions which cannot be regarded as ' 
spina! diseases, and which do not enter into the large and elastic cate^, 
of hysterical affections. These diseases may even last several yet 
under very different aspects, without giving rise to the severe eyiaptcn 
the profound changes, or to the coniplicationa which are oitserved in o 
sequence of changes in the tissues of the spinal cord. Nevertheless p 
cannot fail to recognize that medullary symptoms of irritation or de- 
pression constitute the most striding features of these mysterious morbid 
conditions. Without admitting the theoretical views hitherto enunciated 
concerning the disease in question, we nevertheless think that, from a 



practical point of ^ 



', it will bo convenient to retain the 



_ mptomatlc 
term of spinal irritation, in order to designate these morbid conditions 
whose exact boundaries and classification still remain to be drawn. W] 
may even question whether such changeable and capricious symptt 
will ever obtain an anatomical basis through the aid of poEt-mortem 
aminations. 

Before entering into a descriptio 
irritation, we may remark that its c 
appear to be solely dependent upon tl 
plication with psychopathic symptoms 
also be involved. The clinical analysi 
under spinal irritation shows, in additi< 
sion or of irritation prodominate in ei 
mixed forms in which the two orders of aympti 
believe, however, that, from a practical point of 



guish, for the purposes of study i 
perssthetio form and i 



n of the different forms of spini 
omplex symptoms do not always 
le spinal cord; the frequent corn- 
indicates that the cerebrum may 
s of the forms which are included 
111, that symptoms either of depres- 
But we also meet with 
ima are intermingled. I 
! may disti^ 
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id treatment of spinal irritation, a 
form (neurasthenia of several authoi 



a. Sypereeatlietic Form of Spinal Irritation. 
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The symptoms of irritation predominate in this type. They 
served especially in females, and generally develop progressively. The 
first manifestations of the disease consist of frequently recurring mental 
uneasiness and a feeling of malaise in the back and limbs. Usually the 
patients complain of distressing rachialgia, which only appears, at first, 
intermittently and after exertion or fatigue, but soon becomes more 
persistent and intense. The pain is usually situated between the scapulie 
or in the neck, and more rarely in the lower jjart of the dorsal spine; it 
almost always occupies several vertobrjE, and is less subject to variations 
of position than of intensity. 

The painful region presents acute sensibility (tenderness of the spine) 
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even to slight mechtmica!, electrica], or thermic irritations (the contact 
of a sponge dipped in hot water). The spinous processes, and a por- 
tion of the transverse processes, cannot tolerate the slightest pressure, 
and when the hyperesthesia is also present in the skin which covers 
them, the weight of the clotlies or leaning against a piece of furiiiture, 
etc., produces intolerable pain. The dorsal pain also increases, according 
to the statements of the patients, during exertion, iiexion of the trunli, 
the vertical position, ascending a flight of stairs, etc. The vertebral 
column is then hypersesthetic and painful throughout a large part of its 
extent, and forms, in some sort, a centre, from which the pains radiate 
towards different parts of the body. 

According to the height at which these phenomena of irritation are 
situated, certain symptoms will assume more importance. When the 
■ ■ " " folves the 



e chiefly involves the cervical region, the spinal pain and sensitive- 
ness are especially marked in the neck. We may then observe other 
concomitant symptoms : cephalalgia, vertigo, insomnia, nausea, vomiting, 
cervico-occipital or cervico- brachial neuralgia, pains radiating into the 
nerves of the face. We also notice dyspncea, palpitation of the heart, 
and hiccough; the upper limbs feci heavy and sore. 

If the dorsal region is affected, we often find, in addition to the verte- 
bral pains in this region, brachialgia, intercostal neuralgia, gastralgia, and 
dyspepsia. Finally, if the affection occupies the lower dorsal and the 
lumbar region, lumbar neuralgias, pains along the crural and sciatic 
nerves, neuralgia of the abdominal walls, colic, ovaralgia, and vesical 
spasm are especially noticeable. In addition, the legs are usually weak 
and the feet are more often cold than warm. 

The pains in tlie different portions of the body, to which we have re- 
ferred, are either fixed or wandering and intermittent; they often follow 
the course of the nerves. They may be accompanied by formication, 
numbness ia the limbs, sensations of burning, heat, and, sometimfis, of 
cold. Generally, we do not notice true anKsthesiaa in these forma of 
spinal irritation. 

More or less serious motor disturbances often occur. These consist, 
in the shght forms, of muscular weakness, diminished resistance to 
fatigue, and partial muscular spasms in the limbs. 

In more severe forms the pains rapidly increase in violence, and may 
deprive the patients of the use of their limbs. They can only walk a 
few steps with marked effort, tremor, and vertigo. They cannot even 
use their hands in the simplest occupations, to perform any manual labor, 
to write, play the piano, etc., all muscular action producing pain in the 
back and limbs. The patient asks to be left quiet in the dorsal decubitus 
and in absolute muscular inaction. Nevertheless true paralyses do not 

The mental faculties are also changed, and present the symptoms of 
abnormal irritability. There is a condition of intellectual malaise, and a 
feeling of constriction in the head; the patient cannot speak or read a 
long time, as he soon becomes tired; the face readily reddens or pales. 
Insomnia usually occurs. These extremely sensitive individuals react 
very strongly to the impressions of the outer world. Slight functional 
disorders are sufficient to produce strong febrile movement and cephalic 
symptoms, followed by exhaustion. 

Spinal irritation (the hyperresthctic form) nearly always pursues a 
chronic course. The phenomena of irritation may disappear after having 
laated several weeks or months, but exacerbations and relapses are fre- 



k 



24 CLnnoAii treatise on 

qaent; they occur from slight causes, and often without any known provo- 
cation. A permanent improvement of the irritative symptoms has a 
favorable effect upon the general condition, since the patients, bitherto 
confined to the dorsal decubitis, may again rise; their movements increase 
in activity and duration, and digestion, sleep, and the mental condition 
improve. 

The improvement may persist for a longer or shorter period. If it 
continues for a certain length of time, we may hope for recovery, under 
favorable conditions, and if the patients are properly treated. But fre- 
quently they retain some annoying spinal symptoms during their whole 
life. Sometimes the hypenesthetic form passes into the depressive form, 
which we shall describe at a later period. 

From an etiological point of view, we may remark that spinal irritation 
is much more frequent in women, especially from the ages of ten to thirty 
Tears. An hereditary predisposition to nervous affections often playa an 
important part as a pathogenic factor. Among the exciting causes we 
may mention all influences which produce stimulation or depression of the 
nervous system. Lively emotions, mental distress, unrequited love, ex- 
cessive stimulation of sexual desires, over-exertion and night-work, con* 
stitute some of the most frequent causes. Morbid conditions of the blood 
(antemia and hydremia), contagious and miasmatic affections (acute ex- 
anthemata, typhoid and intermittent fever, etc.), hsemorrhages, seminal 
losses, and finally, traumatic and rheumatic affections, may also give rise 
to spinal irritation. 

AH that can be said at present, with regard to the nature of spinal irri- 
tation, ia that it consists in an abnormal irritability of the nervous cen- 
tres, usually hereditary, but also acquired under the influence of different 
diseases, of anasmia, or of prolonged mental excitement. 

The rapid exhaustion and the excessive irritability of the vaso-motor 
apparatus contained in the cord plays a considerable part in the symptoms 
of spinal irritation. We may, at least, suppose that the exciting and de- 
bilitating influences to which we have referred produce an exaggerated 
shock of the vasomotor centres, giving rise to relaxation of the vessels 
and hypersemia; if these centres recover with difficulty, the vessels, oai 
their part, will occupy a long time before their normal tonus is restored. 
In other forms the extreme mental excitement gives rise to contractioBS 
of the vessels through irritation of the vasomotor centres; if this vasoo- 
lar spasm is often repeated, a rebellious and long-continued ansemik wiH 

The diagnosis of spinal irritation sometimes meets with great difficul- 
ties, especially in the initial forma. But after watching the case for some 
time, we will observe the vertebral pain with circumscribed hypersstheaia, 
the eicentric pains, the irritability of the sensorium, the rapid exhaustion 
of the motor energy, the absence of manifest paralysis and aniesthesia, 
the variability of the coexisting nervous phenomena, and the slight grav- 
ity of the objective signs. The diagnosis may be made from this emmn- 
ble of symptoms, when we are able, at the same time, to exclude all other 
spinal lesions with analogous manifestations. The differentiation from 
spondylitis and vertebral caries, which are also more frequent in youn^ 
subjects, has been established in the chapters relating to these affectiona. 
Spinal meningitis is characterized, in the beginning, by elevation of tem- 
perature and frequency of the pulse, by violent and diffused dorsal pain, 
by tonic spasms of the muscles of the neck and back which render all 
movements painful, and by the atrophic paralyses and contractures of th« 
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Myelitis is distinguished from spinal irritation by the early appearance 
of evident antesthesia and paralysis; by the correlation of the disturb- 
ances of sensation with the distribution of the medullary sensory nerves; 
by tbe existence o£ girdling pains, and often of spasms and contractures. 
We also find other important diagnostic signs in myelitis, viz. : abolition 
of the action of the sphincters; tenderness and pain upon pressure of the 
vertebral column usually less pronounced; no abnormal psychical irritabil- 
ity or fluctuation in the Gymptoms, such as is observed is spinal irritation. 

The latter coincides with hysteria in the extreme susceptibility of 
the nervous system; but we do not find those profound changes in the 
psychical sphere, nor the convulsive or paralytic disorders of motion or 
sensation, with anomalies in the electrical reactions, nor the disorders of 
vegetative life, which belong to hysteria. Apart from these important 
symptoms, the other manifestations of nervousness in spinal irritation do 
not offer that tenacity and periodicity, nor the prognostic and thera- 
peutic difficulties, which sometimes complicate the history of hysteria. 

The treatment of spinal irritation should consist in removing, as Ear as 
possible, the pathogenic causes to which we have referred, and in improv- 
ing the tone of the nervous system. The best stimulant and tonic ef- 
fects are obtained by abundant nutriment, with light wines or beer; we 
may also administer small dosea of iron and <juinine. A long sojourn in 
the pure air of the country, preferably upon high mountains and in the 
midst of forests, usually exercises a salutary influence upon the nervous 
functions. But, in these conditions, we must not advise the patients to 
indulge in too much exercise; they should, on the contrary, rest often and 
long. 

The antiphlogistic and clerivntive measures of former therapeutics are 
rarely employed at the present lime. In robust and full-blooded subjects 
we may derive benefit from scarifications along the vertebral column, and 
from the application oE leeches to the vulva or anus. The moxa and actual 
cautery are no longer employed. The cautious employment of blisters 
and tartar emetic ointment may be sometimes recommended. 

In order to quiet the distressing dorsal pains and the burning sensa- 
tions in the legs and soles of the feet, the patient should wear upon the 
back a tube of india-rubber, filled with moderately cold water; the tube is 
kept in place by a bandage applied transversely in such a manner as not 
to prove annoying, and, if the vertebral sensibility is very acute, a layer 
of wadding may be interposed. 

Good effects are sometimes produced by passing the ascending constant 
galvanic current along the spinal column (exposing the painful points to 
the action of the cathode). The current should be of moderate intensity, 
BJid the sitting of short duration, Nux vomica and strychnine are recom- 
mended by several authors. Finally, hydrotherapeutios may also prove 
successful in spinal irritation. At first, aEEusions should be made to the 
back (with water which is rendered cooler from day to day) in a half -bath 
of 24°-20'' C; later, we may employ wet packs, continued until the 
warmth of the body has returned, followed by lotions and irrigations of 
the vertebral column, while the patient is in a half-bath of moderate 
temperature. We may also recommend the patient to wear a moist 
cloth upon the hack, covered with a dry one, and renewed two or three 
times daily. Cold applications and cold douches should not be employed; 
warm douches to tbe dorsal spine often prove advantageous. 







SpB- 



i 



OLimOAI, TBKATI8E ON 



b. D^ressed J^orm of Spinal Irritation {^N&trastkenia), 

In this variety of spinal irritation, the most striking characteristics ftre 
represented by symptoms of spinal depression. We refer chiefly to this 
neurosis when we speak of "nervous weakness," and Beard, liocknell, 
and Erb have proposed for it the term neurasthenia. Leyden has recently 
described cases uf this kind under the title of " spinal irritation, following 
seminal losses," 

Dorsal pain is almost always present in this form, as in the preoedin] 
but it is neither so acute nor so persistent. The pain is situated aoi 
times in the lumbar, sometimes in the upper dorsal portion of the vei 
bral column. Some of the spinous processes are moderately tender 
pressure, and the patient experiences in them a sensation of burning^' 
compression, or tension. The dorsal pain increases after fatigue and ex- 
ertion, after extensive movements of tlie vertebral column, and after ex- 
posure and excesses. We often observe, as coexisting symptoms, a feel- 
ing of oppression, dyspncea, palpitation of the heart, and constriction of 
the head. Certain patients complain of annoying numbness or fomiidfr- 
tion in the coverings of the cranium. But the phenomena which espe- 
cially distress the patients are weakness in. performing movements 
rapid exfiaustion. After a very short walk, motion becomes difficult, 
the knees and lumbar region are the seat of a peculiar sensation of 
loxation. The patients cannot stand, for any length of time, without 8a] 
porting themselves or bending one of the knees. They are also almoi 
always unable to stand upon one foot with the eyes closed, although they 
are able to do this with the eyes open. The upper limbs also take part 
in this exhaustion, although to a less degree. 

Forced movements soon produce a sensation of heaviness in the legs, 
with muscular pains. A small quantity of wine, taken during repose, 
often produces strengthening and tonic effects. Other important disor- 
ders also appear on the part of the genital functions. In general the pa- 
tients are easily excitable, but the erections and virile power are deficient; 
ejaculation of semen is often premature, and followed by distressing sen- 
sations in the back and legs. When the mind is occupied with erotic 
thoughts, and even after defecation or micturition, some drops of prost&tio 
fluid (almost always without admixture with sperm atozoids) frequently 
appear at the meatus. True sperm atorrhcca only occurs at great inter- 
vals; chronic pollutions, on the other hand, are frequent, and, when tbey 
follow one another in rapid succession, they greatly aggravate the manja 
ifestations of the disease. In the majority of patients, the urethral o&nal 
presents, especially in the prostatic portion, an acute sensitiveness, ei 
when a sound of small calibre (19 or 20, Charriftre) can be introdu( 
without difficulty. This operation may produce intense local pain, t 
burning sensation, and even convulsions. The functions of the bladdra3 
are usually normal ; sometimes, however, a burning sensation is experienced] 
after the passage of the last drops of urine. J 

The psychical faeiiUies may be more or less affected. The intelligence 
is preserved, but memory and judgment are defective. The capacity for 
intellectual labor is markedly diminished, and the patients are deficient in 
will power. A hypochondriacal disposition is especially noticeable, some- 
times with a tendency to weep, and with a peculiar dread of locoraotorJ 
ataxia. The sleep is uneasy and frequently interrupted, and the patient 
complain of prostration and dulness upon rising from bed, Nmnbuea 
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and formication in the feet are frequently experienced. Bat tfie most 
disagreeable sensation of wliicli the patients complain is coldness of the 
hands and feet, which only disappears slowly after the patient has become 
warm in bed; on the other hand, when covered too warmly, cerebral con- 
gestions readily occur. 

The nutritioe functions are atmost always poorly accomplished. The 
patients complain of flatulence, belching, diminution of appetite, and con- 
stipation; the tongue is coated, and the patients are emaciated and ante- 
mic; dilatation of the stomach is observed in rare instances. 

Objectioe examination discloses no disorders of motion or sensation 
corresponding to the numerous subjective disturbances of which the 
patients complain. The most striking phenomenon in the disease is the 
want of persistence in the muscular activity. In the majority of cases 
the affection develops progressively and almost insensibly. It only reaches 
its culmination after the lapse of several months or even of several years. 
Nevertheless, in exoeptlonal instances, the symptoms may appear more 
rapidly under the influence o£ emotions, fatigue, excesses, or repeated sem- 
inal losses. Recent and slight cases may recover after a few weeks. In 
old, chronic forma (lasting several years) the condition of the patient may 
vary a great deal; but we cannot hope for persistent improvement except 
after the lapse of months or years, even under the most appropriate treat- 
ment and habits of life. Relapses are not infrequent, and are often pro- 
duced by slight causes; the patient is sad and melancholy, and flees the 
society of his fellows more and more. Under unfavorable conditions, ex- 
cessive exertion, fatigue, and violent exposure may implant the first germs 
of organic lesions of the spinal corJ, 

The male sex furnishes a much larger proportion of cases of thi 
pressed form of spinal irritation than the female sex, contrary to wliat 
occurs in the hyperiesthetio variety. The disease develops, with thi 

freatest frequency, at puberty and during middle age. The inSuence o 
eredity is manifested by the coexistence of other neuroses in the sami 
family. The disease is much more frequent among the better classes o 
society than among the poor. 

£Lceessiiie excitement of the sexual Jimcfions constitute the most fre- 
quent and positive cause of this affection. This is especially true 
masturbation, which young boys frequently continue in youth, a 
which, being then combined with greater hardships, develops spinal ii 
tation. Onanism may lead to the same results in young girls. Sexual 
excesses also act in the same manner, especially tuose which are con' 
raitted by weak young people at the ago of puberty or shortly afli 
marriage; this also occurs from prolonged and unsatisfied sexual exciti 

Finally, intellectual efforts, insomnia, miserable habits of life, and pn 
longed emotional disturbance, may, in predisposed subjects, lead to the 
outbreak of this spinal neurosis. 

We can merely form hypotheses as to the rtature of the disease. The 
prolonged action of the causes which we have mentioned, acting especially 
during youth, may produce excessive irritability of the medullary and 
vaaoniotor centres. This condition, becoming chronic, causes rapid ex- 
haustion of the spinal nervous influx, and a slowing of the current of 
blood with passive hyperemia, or a lowering of the temperature in the 

Cmpheral parts. The lumbar pains, the weakness of the legs, the circu- 
tory disturbances in the same regions, and the disorders of the sexual 
functions, indicate aniemia of the lumbar portion of the cord, and the 
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chronic character of this lesion accounts for the tenacity of the symptoms 
of depression depending upon it. 

In forming a diaffnogU, wc must carefully examine the patient and 
take into consideration the previous history of the disease. A prolonged 
observation will often be necessary in order to exclude the onset of other 
spinal diseases. 

Incipient ataxia, which is most readily mistaken for this variety of 
spinal irritation, is distinguished by the characteristic lancinating puns 
and sciatica, by the early disordera of sensation, the girdling pains, the 
pupillary anomalies, the paresea of ocular muscles, the oscillations which 
the patient experiences when he wishes to turn around with the eyes 
closed, and by the exaggeration of galvanic excitability. lacipient 
myelitis is characterized by the rapid appearance of vague neuralgia, 
manifest paresis and paralysis of the lower limbs, the prompt abolition of 
the various forms of sensibility in the same regions, the stiffness and 
difficulty of movements and the feebleness of the sphincters. The dis- 
tinctive signs of commencing vertebral caries have been described in s 
preceding chapter. Finally, intense dorsal pain, acute eensitiweneaa of 
the vertebral column, neuralgia and pain during motion, are peculiar to 
the hyperBBsthetic form of spinal irritation; while, in the depressed fonn, 
the predominant symptoms consist of the exhaustion of the motor energy, 
the sexual weakness, the seminal losses, the psychical changes, etc. 

The treatment must consist at first of prolonged rest and isolation of 
the patient; he should abstain from emotional and sexual excitement and 
from intellectual labor. Benefit is derived from a trip to the countiy, 
either among the mountains or at the sea-shore, avoiding, at the same 
time, all fatigue and long walks. The diet should be substantial but 
easilv digested, and a little wine or beer may be taken with the meals. 
Small doses of quinine or nux vomica, and light ferruginous preparations 
or waters often prove advantageous. 

A trip to a chalybeate spring is indicated in anipmic, emaciated patients, 
who are very sensitive to cold or who suffer from painful twinges in the ■- 
muscles. At a later period, when recovery has made some progi 
moderately cool lotions may serve as a transition to kydrotherapt 
treatment. We may begin by making irrigations to the back in a 1 
bath of moderate temperature, which is gradually lowered; afterwards « 
may employ lotions with a wet cloth. We should avoid douches, f 
cold baths, etc. Sea-baths are also useful during convalescence 

Finally, electricity gives some good results. The moderate 
continuous current should be passed through the dorsal spine, and niftn 
also be applied to the legs; faradic currents of great tonaion should nor 
be employed. 
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IirsTEBIA. 

Hystehia must be regarded as one of the oldest products of civiliza- 
tion. It was described witii great clearness by Herodotus and Hippo- 
orates, and in the writings of Plato. Certain liysterical phenomena have 
played a sad part at other periods, as in the terrible history of sorcery 
which darkened the early period o£ Christianity. Hyaterical patients 
affected with convulsions or catalepsy, and others who were delirious or 
ecstatic, were accused o£ intercourse with the devil, and many of these 
unhappy creatures died at the stake, as being possessed of a demon. 
Hysteria, combined with a condition of religious exaltation, also played a 
considerable part in the convulsive epidemics of the last century. 



Symptomatology. 



The numerous peculiarities i 
description of its symptoi 



this morbid process do not permit a 
strict chronological order. We shall 
therefore study separately the disorders of sensation and motion, of the 
sensorial functions and of vegetative life. 

The sensory disturbances are characterized by hyperesthesia, anies- 
thesia, and neuralgia. 

Mjmr<«sthesia. — The skin is frequently the site of spontaneous pains; 
the lightest touch will also produce painful sensations. 
form the hands cannot grasp any object, and the 
contact with the ground. 

The hypenesthesin raroly ettenda over the entire Barfaoa of the body. In a qnnrtec 
of the caspa of liyperEeatheiria, observed by Briquet ITrait" de rHysterie. Paris, iWilC, 
il extended over ons-halt the body (oBiially the left), and waa limited by the mediim 



t cannot tolerate the 



Upon the scalp, the byperaistheaia 
put; it also occurs upon the back, thor 
or smaller patches of hyperipsthesia ar 
may readily pass unnoticed. Brodie firs 



a manifested cbielly at tfee occi- 
iK, and abdominal walla. Larger 
I also found upon the limbs, and 
called attention to hypercesthesia 
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o/ the joints, uBiially involving the hip and knoe. Wlien it i 
panied by swelling and (edema of the neighboring parts, it may simulate 
arthritis. The reai nature of these phenomena is rendered evident h 
the following circumstances: normal position of the parts (except i 
secondary contracture of the muscles has developed); passive motu^ 
preserved; peculiar sensibility of the skin to pinching, even 
which are at a distance from the joint; tio appreciable chang 
nutrition of the muscles, even after the disease has lasted a long tiia 
alteration in the affection at each menstrual epoch (Stanr ' ' ^ 

In consequence of muscular hyperwiitheaia, which is frequent in hy^ 
terical patients, superficial pressure, weak faradic excitatioi 
slightest movement, will produce intolerable pain, and the patiei 
condemned to absolute rest. 

UypercBstkesia of C/ie special semes is a rare but very distressui 
symptom. The eye becomes extremely sensitive to light, the car i 
slightest noise, the nose to certain odors. 

The byperssthesia usually occurs in consequence of emotional e 
ment, after an hysterical seizure ; it may be limited to one-half the bo( 
while the other naif is aniesthetic. Finally, hyperissthesia constitutes 'j 
favorable sign in hysterical paralyses, which were primarily complicate 
-with anresthesia. 

We may here mention the abnormal tnereate of refitz exdtahility sometiraea pfM- 
eiit in hjBteiia. Scillmg and Tuerok have uotioed thsLtr pressure upon the apinons pio- 
ceeaes mnjglve rise to convulsiuiiB. In other cases, deop presBure over (be Ovuy or 
epigfastria region (Sohuetzeaberger) produces a.aalogDiia hysterioai Hjmptomi 

Anesthesia. — Beau distinguishes two forms of anaesthesia: amesthei 
to contact and to pain (analgesia). The latter variety also 
hypochondria, cerehral apoplexy, spinal diseases, lead -poisoning, and f 
the first stage of ether and chloroform narcosis. 

Hysterical aniesthesia rarely involves the whole integument. Hen* 
plegia of sensation occurs more frequently, and ahnost always upon tq 
left side. This latter fact is owing, according to Briquet, to the greatM 
sensibility of the skin to stimulation, and to the greater delicacy of the 
tactile functions, upon the left half of the body. The analgesia usually 
occupies tlie same limits as the aniesthesia; in exploration we may em* 
ploy the point of a, pin or the electric brush. According to Charcot's 
recent observations (toe. cit,), h cm i anaesthesia, together with paresis and 
contracture of the limbs, appears to be connected with a bilateral t 
unilateral ovaralgia, and frequently changes its situation in the same 
way that the latter does. The aniesthetic region is sometimes iote r*^ 
spersed with small spots in which sensibility remains 
the anitsthetic parts have also lost their sensibility to temperature s 
their reflex excitability. 

Before continuing the study of hysterical disorders of innervation, I 
wish to relate an observation, which is interesting from several points of 
view, and which I have published in detail in the Wien. Med. Zeitung, 
23, a4, 1871: 

A girl, twenty-three years old, whom I had prerionaly trented for hysteria e 
catalepsy, suSered a relapse in consequence at a violent blow upon the left t 
She complained (if obstinate bicnough, alternating with epileptiform attadka. 

latter were preceded by a subjective aensation o( cold sad diacoloration of the h . 

and tips of the fingerg. Th« luintb beeanu very pale, the tips of l>ie fingers and noih 
deep Hue; the patient experieiieed a duagrceable seruation of eoldCn t/iehandt,ond 
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their temperature^ ichieh was 33.4° C. in the normal caniition^ sunk to 30.6° C, and the 
pulse dropped from 72 to U5 or (!0. After the tprmiuBtioti of the hjstero-epileptic at- 
tack, the tcmpGrature of the hacds again ascended to abunt 3f).U", the warmth re- 
turned, t^e fiogeiB and nails became very red, and weie the seat of an. abandant per- 
■piration ; the pulse increased to 84 or 83. 

Daring a few hoare preceding the attack, the patient suffered from h^erieatbeBia 
of the skin in various parts of the trunk ; the musclea weie also byperasstbetic to 
preasure and to the contact of the bed, so that the patient was frequently obliged to 
change her position. Marked delation of temperature wax ubaerved upon the byiyeraa- 
tJutic tide of the body. 

When the pallor and cjanosia of the hand became manifest, the hfpeTmatheEta di- 
miDislied, and gave place to unSHtheata at the banda, with a sensation of numbneES iu 
the fingers and toes. Theae si^-na iufallibly indicated the approach of an attack. 

Towarfs the close of the attack, if the fingers or hand were touched, thr.i/ leere 
drnwn a'Bay b}/ a rejlex movement, aUhaugh eontdowntm w-is siiil abuli«!ied, and tkepu- 
pil» atre iiiieiiSibU to light. This condition hai'ing tasted about three months, an at- 
tack of fever saddenly developed, which quickly yielded to large doses ol quinine. 
The menses then reappeared, and the hiccough, vomiting, and epileptiform attacks 
suddenly ceased. 

It is evident that, in this case, the attacks were accompanied by man- 
ifest symptoms of spftstnodic contraction, followed by dilatation of the 
vessels, which will justify os in the belief that the epileptiform attacks 
were caused by an extension of the spasmodic phenomena to the cerebral 
arteries. Analogous disorders of vaso-motor innervation probably caused 
the periodical return of the hyperesthesia, since the latter always co-ex- 
isted with a palpable elevation of temperature upon the affected si>]e, and 
disappeared as soon as anipsthesia developed, with a fall in the tempera- 
ture, pallor of the skin, aiid partial cyanosis. 

Vascular dilatation and rise of temperature are due, according to the 
doctrines hitherto admitted, to paralysis of the vaso-niotor nerves. Ac- 
cording to Goltz's experiments (PflQg. Arch., 0. Bd., 1874), on the other 
hand, these phenomena are due to exaggerated function of the vaso-dila- 
tor nerves, which are innervated from the spinal centre. Upon enclosing 
the sympathetic or sciatic nerves in spirals, formedof copper and platinum 
wire, 0. Weber (Centralbl., 10, 186i) observed narrowing of the vessels, 
lowering of the temperature, and pallor of the integument, in the regions 
corresponding to these nerves. These phenomena persisted for several 
weeks, and were preceded by hyperjCBtbesia and often by spasmodic con- 
vulsions; nevertheless, when the experiment was carefully performed, no 
nutritive or inflammatory disorders were produced. 

When the annssthesia is more profound and extended, the musetilm' 
tissue becomes involved in its turn, the muscular power diminishing and 
the electro-muscular and cutaneous sensibility disappearing. The various 
mticoita membranes may also be involved, Amesthesia of the nasal mu- 
cous membrane causes nMOsntia,' complete or incomplete ancBsthesia of 
taste will develop, according as the buccal cavity and tongue have lost 
their sensibility to contact and pain throughout their whole extent, or 
only upon one-half. If a morsel is placed in the mouth, while the eyes 
are closed, and if the Hngers are ant^sthetic at the same time, the patients 
will not perceive the presence of anything in the mouth except by looking 
in a mirror, and only then will movements of deglutition commence. 

The abolition of sensation may also involve the larger and smaller 
joints of the limbs and trunk as well as the bones. In certain eases I 
have observed lively resistance to passive movements, without knowledge 
or intention on the part of the patients (reflex contractions of the antag- 
ocistic musolea). When the aiuesthesia is very marked, it also involves 
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tfie nerves ; they will not respond to energetic preasure, i 
vanic or faradic currenta. 

Finally, siffkt and hearing may also become anjBsthetic, In _ 

case, sight is confused, and the eyes soon become tired when the patient 
fixes them upon her work; anaesthesia of the retina, amblyopia or amau- 
rosis are very rare; the latter is always associated with hysterical disorders 
of sensation and motion. After a certain length of time it subsides as 
suddenly as it has appeared. Hirschberg, Bouchut, and Galezowski have 
observed hyperaemio, and even opaque exudation and discoloration of the 
papilla, with partial dilatation of the retinal vessels, in these cases of bemi- 
opia and chromatopsia. 

Jaeger has noticed temporary bluish coloration of the optic nerve after 
attacks of hysteria. Anaesthesia of audition is usually incomplete, and is 
accompanied by roaring in the ears, a sensation of compression, and en- 
feebled bearing. These nervous auditory disorders usually occupy only 
one side, and disappear spontaneously or after appropriate treatment. 

When the aivxsthesia and analgesia are getieralised {in the skin, mw- 
cles, and joints), a very curious disorder of innervation is produced, which 
was described for the first time by Duchenne, and of which I have also 
observed an example {Wien, Med, Presse, 5, 1867). When the eyes are 
closed, or during the night, these patients are incapable of performing' anr 
motions, although they imagine that they have executed the actions whioa, 
they willed. They cannot bring their muscles into play, unless they li 
at the iimb which they desire to move. 

Tbeae obaervatioDB led Ducheime to aaccpt fbe doi^trine of tha exiBtenoe of & 
apooial muieviar »ense. whit:h, BUrtiDg from tbe muscles, stiroulatoa the brain, and 
determineB the choiee of the muBclea which are to be brought into actloa. 

But I thiuk tbat we can resort to Himpler bdiI more uatural explanations of this 
pheaomenoQ. We kuow, in fact, that each sense has its Hpecial origin in the centnl 
organ, and ma; be hindered in ita functioas by various causes, either bei^suse ita tei^ 
minBl apparatus has lost itn sensibilitj to eiterual induences. in consequenoe of a 
change iu the peripheral nerves, or because there is some obatmction in the cenbsl 
conducCozs, 

We mnst also consider another important ciToumatance. Wbile the hysterioal pa- 
tients iu question are unable, when the ejes are closed, to Tsluntaril; excite the motol 
actioa of Che nerves, in order to accampliah the desired movement, the injlueneeofAe 
will upon innenatuinbeamiet imtnh mare effeetiBC when niiUdhn the 'enieof sight. When 
a healthy person attempts to eeize an object (with the e;oa closed), he uses an antlnHf 
disproportion ata amount of force— sometimes excessive, sometimes insufficient. 

This regulating actum of right has a much greater ioHuence when the mnsdea, 
ticnlations, and cutaneoua nerves are oompletaly aniesthetio. 

Hysterical neuralgia. — Hysterical neuralgias sometimes occur al( 
the course of certain nerves, especially after excitement or hysterical ci 
vulsions. They undergo rapid modifications with regard to their situatiol^ 
and intensity, and are accompanied by other characteristic signs of hyglj 
teria. Cephalic neuralgia is most frequent, occurring in the frontal, tern* 
poral, auricular, or occipital regions. Hemicrania is very frequent, es- 
pecially on the left side; the clavus hystericus (Valentiner) usually occu- 
pies a circumscribed part of the sagittal suture, and radiates from this 

We may also meet with omalgia, brachiaigia, mastodynia, intercostal 
neuralgia, lumbar neuralgia, simple or double eaiaCica, and a pain in the 
coccygeal region, occurring either in the sitting or standing positio 
described by Simpson, Scanzoni, and Hoerschelmann under the ni 
coccygodynia {hyperatsthesia of the branches of the coccygeal plexus). 
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The ruchialffia ia a, spontaneous dorsal pain, almost always 
on pressure, li may be caused either by a neuralgia of the lumbar bnincli- 
es, or by irritation of the posterior branches which supply the skin and 
muscles of the dorsal region, or of the sensitive fibres which Luschka has 
discovered in great number in the vertebral veins and vertebne. Vardi- 
alj/ia and eiiteralgia are observed at times. Ovaralgia is much more fre- 
quent, and has been especially referred to of late by Ciiarcot (fixed iliae 
pain of Briquet). It occurs with or without appreciableenlargcment of the 
ovary, compression of which may produce an hysterical convulsion, while 
energetic pressure will moderate and sometimes even suspend a convulsion. 

The motor disorders consist either of irritation of the motor functions, 
as in spasms and contractures, or of diminution or even complete aboli- 
tion of these functions, as in paresis and paralysis. 

JSyaterieai apaems. — Almost all hysterical patients present an abnor- 
mal motor excitability, which appears, in the slighter forms, as vivacity 
and precipitation of movements. When this excitability Is more intense, 
it gives rise to contractions of certain muscles or of entire groups ot 
muscles, or may even assume the form of convulsions. 

The spasms of the head observed in hysterical patients are: spas- 
modic contractions of the mitscles of the face and spasm of certain ocular 
muscles (with convergent or divergent strabismus). 

In the cervical region, spasms occur in the stemo-mastotd and trape- 
zius muscles, and in the pharynx, laryna, and asophagus. When the 
pharynx is affected, spasms develop in the apparatus of deglutition, and 
usually occur in a sudden and violent manner (contraction of the trans- 
verse muscular fibres of the pharynx and the upper third of the cesopha- 
gus, the contraction of which muscles, according to Helmholtz, very 
quickly follows their stimulation). The spasms in the muscles of deglu- 
tition may even compromise alimentation, as I have observed in twi> 
cases, in which galvanization always caused immediate cessation of the 
spasm. Contraction of the thoracic portion of the ccsopbagus may also 
occur and may be propagated to the constrictors of the pharynx, and 
prevent the introduction of the oesophageal sound. The ytobus hyiter- 
ictia (sensation of a ball rising) is merely a sensory irritative symptom. 
In certain forms of spasms of deglutition, the constriction of the muscles 
of the lower part of the cesophagus, and perhaps, also, ot the circular 
fibres of the cardiac extremity of the stomach, gives rise to regurgitation 
and vomiting of food. 

The spasmodic contraction of the laryngeal muscles appears, in the 
lighter forms, as hysterical laughter, which may last a quarter of an hour 
at a time, and is sometimes followed or interrupted by convulsive ioeeping. 
At a more advanced stage, convulsive cries make their appearance, under 
the form of barking, howling, and sneering. At other times the sounds 
simulate the cries of different animals, and may exercise a contagioua 
effect upon predisposed subjects, so that epidemics of hysterical cries 
may be produced. Spasm of the glottis occurs in rare cases from the re- 
fiex effect of hypertesthesia of the laryngeal mucous membrane, from 
irritation of the recurrent nerve. Guisan and Dubois mention cases in 
which death from asphyxia occurred, and Bell and Briquet report others 
in which the danger was only averted by resort to tracheotomy. To thia 
category also beloug hysterical asthma (perhaps from spasm of the bron- 
chial muscles) and ht/sterical cough {irril&tioti of the superior laryngeal 
nerve). Hysterical yatcning results from spasmodic movements of in- 
spiration, and is accompanied by other spaamodio pher 
Vou II.— 3 
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Tho upoAmorlie phenonitwi rehieh art ohttrved on t/ta part of ih 
abtlomen consist of sobs, eruct&tions, borborygmus, «nd npasms of tka 
gen I to- urinary apparatus. Th« to^ (or hiccouffli) is a clonic spasm of thi 
diaphragm, with noiny penetration of the inspired air through the plottii, 
retraction of tho epigaalriura and hypochondrium, followed by e^cpifation. 
Jliccough frequCTitly appears a« the precursor of an hysterical or catalep- 
tic convulsion, or may develop, on the other hand, at the termination of 
8uoh convulsions. IlijtUrieal fnictationa consist in the expulsion of ga 
from the stomach, with very marked deglutition of air. Jtor6oryipn<a 
is due to movement of the intestinal gases; the intestinal contractions are 
sometimes appreciable to the sight and touch. 

Spasm of the vaffina (vaginismus^ is a p&inful contraction of the con- 
Btrictor eunni, which prevents sexual intercourse and even hinders ibe 
introduction of the finger, 77(« tphittftfrs of t/te liladtier and anut are 
also somBtimes affected with spasmodic contraction. Goose^fleaA is a 
very frequent phenomenon in hysterical pa- 
Ik tientB, and is due to spasmodic contraction ot 
J^^ the muscular fibres contained in the skin. 
y^^^^k Totiie iipasma occur in the neck, limb!^ 
^i^^l^^^L and abdomen under the form of contractvra, 
4MH^^^^^^ with abnormal positions of the limbs. These 



contractures usually appear after emotiond 
excitement or hysterical convulsions. They 

Enerally involve the knee, wrist, and the pha- 
igeal joints of one hand (Fig. 17); in rare 
cases, spasmodic club-foot is developed. The 
contracture is situated, by preference, in the 
adductors and flexors of the nand and fingers, 
and is characterized by the fact that it it 
not only associated, in the majority of oases, 
with paralysis of the antagonists, but is also 
accompanied by a simultaneous abolition of 
the functions of certain other mnscles, by 
,. . , , anesthesia, and more rarely by hypercesthesia. 

left upper limb. Certain forms are complicated with symptoms 

of irritation on the part of the nerve-centres. 
1 had under observation a young girl who suffered from hystero-epileptio 
convulsions for several years. These were followed by contracture of 
the right upper limb at the elbow and wrist, with contiiwal vibralioM 
of the right arm ; the same phenomenon was apparent, to a less extent 
in the right leg; each attempt at extension increased the intensity of 
the tremor. 

Jlyaterical convuhiona are divided into partial and general, and thos 
■with or without loss of consciousness. The muscles of the limba ai 
most frequently involved. Strong emotions have an especially injurious 
effect upon the production of hysterical convulsions. 

In one-third of the three hundred and five cases collected by Briquet, 
the hysteria began with convulsive seizures. The attacks were most nu- 
merous in the first year of the disease, and in ten per cent, of the casea 
consciousness was unaffected during the convulsions. 

The kystericoi aeisure is often preceded by certain prod romata, such as 
languor, malaise, slitrht pains in the legs, tingling in the limbs, vesical 
tenesmus, or a feeling of oppression in the epigastrium. In the majority 
of cases the attack develops rapidly, with symptoms of reiles irritation 
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of tlie medulla oblongata, palpitation of the heart, feeling of BufEocation, 
Bpasms of the pharynx, and hiccough. The reflex acta soon extend 
lo various paths in the ce re bro- spinal ayEtem ; consciousness may be 
preserved in great part, or it may rapidly disappear Jn the vortex o( 
symptoms, !u the first case the convulsive movements are less violent and 
the special senses are less involved, but the patients are unable to speak, 
to perform any voluntary movement, or to give any sign of intelligence. 
After the attack they remember distinctly the pains which they experienced 
in the head, limbs, and epigastrium. According to Briquet, among three 
hundred patients affected with hysterical convulsions, there were only 
thirty in whom consciousness remained intact. In severe hysterical 
paroxysms the patient, after palpitation of the heart and loss of con- 
sciousness, gives utterance to a piercing cry, and then the face becomes 
pale and grimacing, tonic and clonic contractions succeeding one another 
rapidly in the muscles of the face, eyes, and jaw, in the limbs of one or 
both sides, in the muscles of the back, thorax, and abdomen; then follow 
spasms of the glottis with symptoms of asphyxia, tumidity, and cyanosis 




of the face, bloody froth at the mouth (from biting of the tongue or lips), 
convulsive respiration, interrupted by cries, automatic movements or 
retraction of the head, projection of the pelvis forward, opisthotonos, 
pleurosthotonos, or other analogous aymptoras. These cases constitute 
the affection known as ht/stero-epilepsy. (Fig. 18.) At the close of the 
attack, which may last a few minutes to several hours under the most 
variable aspects, a condition of exhaustion often develops, with a sensation 
of emptinesB in the bead, aud relaxation of the limbs. This dramatic soene 
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it usually followed by k •liow(>r of te^n, br «o Kl>un(lant derclo)ioieiit4| 
gu in the aUiniMih kml iiitoitiitcs, and b; tlie «Riunion of s Is^e qua ' 
of pak, iiiodoroiu urine. In rarvrcuoa tiw patients sink uitc 
•leep or ayncop«, or into a couditiou of oataiepay, dejirium, 
bulinm. , 

JlytUrical paraiyia. — UystArica) patienta, a« a rule. Buffer froD] 
grreat diniinulion of miusciUar power, liriquct has found paresia, or 
yaia, ouu liundred aiid twenty times in four hundred and thirty patUnti; 
Laiidouxy, forty times in three hundred and seventy- casea. The linbi 
are most frec|uently involved, especially on the left side; tbe lower limbi, 
the muscles of the trunk, of the larynx and face are affected, with regml 
to frequency, iji the order mcntioued; paralysis of the diaphragm iaa veri 

/(ic<a^/>nra^yM« ia hysteria sometimes coexista n-ith paralyses in tbt 
licnbn, is almost always upon the same side as the latter, and is u 
aricumpanied by anaesthesia of the skin and special senses. Hystei 
Dtusis and alternating paresU of ihu motor musclea of the eye have 
Leen observed. 

ParalijiU of the pharyngeal and retophageal constrictors have 
noticed by several observers, Puraly«ei of the laryngeal mitscltt 
more frequent and better understood. Double paralysis of the vocal i 
may develop spontaneously; it often, however, follows a convulsion, 
is accompanied by considerable hype nest best a of the isthmus of the faucfi 
(Tuerck). According to this author, disorders of co-ordination, rather than 
paralysis, constitute the cause of certain cases of hysterical aphonia. 

Paralysis of the diaphragm, first described by Duchenne, forma one 
of the rarest motor disorders in hysteria; Briquet has only observed it id 
two cases. The affection, which is usually obstinate, is characterized b}" 
inversion of the respiratory rhythm and by extinction of the voice. Da^ 
ing inspiration, the epifi;astrium and hypochondria are depressed and 
thoracic walls are elevated. During expiration, the abdominal walls 
raised and the thorax contracts. 

Paralysis of the extremities may be limited to certain portions of ths 
limbs, or may involve an entire member; in very rare cases it affects all 
the limbs. The most frequent hysterical paralyses are those iDTolving 
one limb, hemiples;ia and paraplegia. 

Jlemipkffia (ooserved by Briquet in one-sixth of his cases) usually ap- 
pears after excitementor after a convulsive seizure. The paralysis is gen- 
erally loss marked in the upper than the lower limb, which, during walk- 
ing, is dragged along like an inert mass. Anicsthesia and analgesia of 
the deeper parts frequently coexist, with diminution or abolition of the 
functions of special sense. Paraplegia (which existed in about ooe> 
twelfth of Briquet's observations) may be either partial or complete; it Is 
usually accompanied by anesthesia of the lower limbs. Jlyaterical 
ataxia also develops in some cases. "^ 

Paralysis of the bladder almost always accompanies hcmiple^a i 
eBpeeially hysterical paraplegia. It is very rebellious in such cases, s 
is sometimes complicated with anresthesia of the vesical mucous me 
brane. Paralysis of the rectum occurs in very rare cases, and is accon| 
panied by constipation, tympanites, or even ansesihesia of the rectum. 

Electrical reactions in hysterical paralyses. — Duchenne first called a 
tention to the following characteristic signs of hysterical paralysis : 
tegrity of electro-mtisodar contractility, with marked diminution or a 
plete abolition of electro'tnitscular and electro-cutaneoite sensibility. 
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some exceptional cases, however, the electrical contractility of the 
muscles is also markedly diminished. We have previously called 
attention to the fact that in certain apoplectic paralyses or those due 
to compression of the cord, in which the paralysis is accompanied by 
anieEthesia of the deeper parts, the electro-muscular contractility may be 
preserved and the electro-cutaneous and electro-muscular sensibility be 
abolished as in hysterical paralysis. In these doubtful cases ive must 
have recourse to other signs to aid us in the differential diagnosis. 

Faradization of the nerve-trunks, and the passage of strong galvanic 
currents from the vertebral column to tho plexuses, nerves and muscles of 
the affected limbs, produce energetic contractions in hysterica! paralysis, 
although the patients are unconscious of them. 

Expioration with the aid of electro- puncture is the beat means of 
ascertaining the depth of the anrestheaia. In severe forms even the 
mucous membranes are insensible to electrical irritation. 

Disorders of vegetative life. — On the part of reapiration we frequently 
observe an abnormal frequency of inspirations, with or without a sensa- 
tion of dyspncea; in other cases there is a real want of air, with attacks 
of asthma and asphyxia, although pUvsical examination of the thoracic 
organs reveals nothing abnormal. The cardiac functions are only dis- 
turbed in a few instances; in such cases we notice periodical palpitation 
and systolic cardiac bruits, the latter being due to ansmia. 

The digestive organs are affected in various ways. Certain patients 
take very little nourishment, experience profound dis^st for certain 
dishes, and may even abstain entirely from food (usually under the in- 
fluence of a pathological mental condition). Other patients suffer from 
bulimia, and can hardly satisfy their inordinate appetite. In this category 
we may also mention frequent and distressing epigastric pulsation, belch- 
ing, obstinate vomiting, tympanites, and constipation. Menstruation is 
usually very irregular and scanty, and is very frequently suppressed for a 
long time. Haemoptysis is observed in some cases (vicarious menstrua- 

Jietention of urine (with aniesthesia of the vesical mucous membrane), 
to which hysterical patients are very subject, requires the prolonged use 
of the catheter. Jli/»terical ischuria may be complete, and may last 
twenty-four or thirty-six hours (Layoook), in consequence of excitement 
or during menstruation, after which it cradually disappears. Very 
curious examples have been observed of hysterical oliguria and anu- 
ria, with vomiting of matters containing urea. 

The first ca«e, published by Charcot and Grphaut, occnrred in a patient soffering 
from bjBtericol coatractuce, hemianscstbeaia, and hemiopio. Itet«D(ioQ at urme bodu 
occurred, and the quantity of DriDe withdrawn b; the catheter grew progceaairplj 
smaller ; the patient than began to vomit She was carefully watched for two months, 
and the urine obtained during^ this time did not average more than eighty grammea a 
moDth. After being- aniesthetiBcd with chloroform, the quantity of urine inoreaEed 
and some drops wet the bed. During the period of anuria, the patient vomited daily, 
The vomited matters were rich in urea; the blood, which was analyzed once, oon- 
tained 0.0:IG grammeB of urea per 100. 

77ie psychical disorders of hysteria are manifested in the slighter 
forms, by an abnormal sensitiveness to external impressions, by the sudden 
passage from gayety to sadness, and by obstinacy or apathy; there is 
frequently a desire of attracting attention. The more severe psychical 
changes are either acute or chronic. Acute attacks consist of hallucina- 
tions, delirium, eeataay, or even of mania ; they generally terminate in 
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recovery, &nd the patients are ttien unable to recall their past coaditii 
Chronic hysterical paychoaee assume the form of melancholia or man 
The mental condition develops, according to Griesinger, by a proj^ressive 
increase of the previous intellectual disorders; the invasion is sometimes, 
also, acute, as after emotional excitement, acute diseases, and hysterical 
convulsions. There is, at first, a slight change in the character, unusual 
ranity, impatience and violence, absence of volitional powerj and exi 
■ive uneasiness of the patierit with regard to her health. Then fol 
disturbances of sleep, digestion, and menstruation, and profound meli 
cholia, stupor, and an irresistible desire to remain in bed. Erotic mani- 
festations are often observed in this condition ; it rarely terminates in 
true dementia. Ecstasy may also develop in this state. Sotnnambulism 
may be placed in this category of phenomena ; the patients perform a 
■eries of extraordinary movements during sleep; they walk around, either 
with a fixed look or with the eyes closed, returning to bed after a longer 
or shorter inter\-aj. If they are suddenly awakened, they utter a loud 
cry, become greatly terrified, and are often seized with convulsions. The 
next day they remember absolutely nothing of the events of the preced- 
ing night. 

It is evident, from the description just given, that in somnambnlism 
the connection of the mind with the organs of special sense is temponuily 
abolished, but that the faculty of forming ideas and their influence upoQ 
the production of movements persist. Thus, while a centripetal stimulus 
in not furnished by the organs of special sense, the impulse derived from 
the cerebral cortex may pursue its centrifugal course and reach the 
anterior roots through the foot of the cerebral peduncle. The language 
which the patients utter during their sleep, and the airs they sing, evi- 
dently prove that the cells of the cerebral cortex, as the basis of ideas, 
and their communications with one another, which serve for the associa- 
tion of ideas, functionate actively, and that movements may be produced 
by the centrifugal action of the cells of the cerebral cortex along the 
corona radiata. 

It is probable, also, that a certain amount of consciousness is present 
in such cases, but of a character so fleeting that it leaves no impression 
on the memory. 

The psychical phenomena of depression in hysteria consist of an in- 
elinalion to sleep, which may be intensified into true sopor or lethargy. 
Lasegue described, under the title of temporary catalepsy (Arch. Gc-ner. 
de Mod., ISGG), a condition in which the patients, when the eyes were 
covered with the hand, became cataleptic, and fell into a more or less 
profound sleep, from which it was sometimes difficult to rouse them. Som- 
nolence manifests itself with varying intensity and is preceded by various 
spasmodic phenomena. In the slight forms it consists of a half-sleep 
into which the patients fall from time to time in order to satisfy a natural 
need; in the severer forms, a heavy sleep, like that of drunkenness, may 
be prolonged for several days. 

Somnolence is sometimes transformed into complete lethargy. In an 
observation reported by Pfendler, it continued uninterruptedly for six 
months. There were eight cases of lethargy {lasting one to eight days) 
among four hundred and eighty cases reported by Briquet. 

Respiration becomes infrequent and barely perceptible, the pulse is 
Tery small and intermittent, the skin cold and dry, evacuations from the 
bowels arc suspended for weeks, and the bladder must bo emptied with 
the catheter. We must resort to powerful stimuli in order to awaken the 
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patients for any Icngtb of time. TLis sleep should not be mistaken for 
the condition of aomuolence which often forms the termination of hyster- 
ical convulsions, which usually lasts but a short time and is followed by a, 
certain remission in the symptoms of the disease. 

7yance in hysteria. — It now remains for us to describe the trance of 
hysterical patients, which constitutes the severest and, fortunately, the 
rarest of these conditions of somnolence. Several cases of this kind are 
reported by Briquet (loc, cit., pp. 417-420). 

] have pointed out an unmistakable means of recognizing' the persist- 
enoe of life, based upon personal investigations and observations (Jahrb. 
d. Ges. d. Wien. Aerzte, IV, Heft, 187^). 

I have demonstrated by experiments upon the cadavers of patients, of 
drowned individuals and upon amputated limbs, that electrical excita- 
bility disappears within ait hour and a half to three hours after death. 
The faradic contractility and galvanic reaction, in conformity with the 
law of their responses, diminish from the centre to the periphery, the ex- 
citability of the nerves disappearing sooner than that of the musciea. 
The diagnosis of death may be made with certainty after the abolition of 
the farado-galvanic excitability, even when the Joints are still fl^ixible and 
the temperature of the rectum is raised to 38° -S7° C, and that of the ax- 
illa to 33.5''-33° V. 

The value of these observations is considerably increased by their 
agreement with investigations made in the human subject, and with ex- 
periments upon muscular rigidity in living animals. I have made experi- 
ments upon animals which were either curarized or narcotized with mor- 
phine ; one of the iliac arteries and the crural artery (below the origin of 
the epigastric) were then laid bare and Ugatured. The electro-muscular 
contractility of the corresponding limb was found to have disappeared at 
the end of about two hours. When the circulation was allowed to return 
freely, the electrical contractility was gradually restored. After artificial 
respiration was interrupted, the farado-galvanic reaction in the ligatured 
limb disappeared at the end of two and a half to three hours, while it 
persisted much longer in the limb which had not been deprived of blood. 

My conclusions have also been verified by the investigations of Crimo- 
tel (De I'epreuve galvaniqne ou Bioscopie Clectrique, 18G6). 

in hysterical trance, as in profound syncope, the cerebral activity may 
be lowered to an imperceptible minimum; or, as in a case under my ob- 
servation, the impressions of the senses (especially of hearjng) continue 
to be transmitted in part to the cerebral cortex, by the centnpetal con- 
ductors of the corona radiata, while the centrifugal stimuli of the cortical 
cells to the motor ganglia and to the centre of language are temporarily 
suspended, and, consequently, no movement can be performed, no word 
uttered. An analogous condition exists in nightmare, when the most 
painful impressions attack us in dreams, and we are unable to call for 
help or to perform any movement in order to escape from these terrors. 

In apparent death in hysteria, the lowering of the circulatory and re- 
spiratory functions may be reduced to a barely perceptible minimum, 
lowing the slight activity which the nutritive changes undergo in these 
inditions. 

Vuso-motor disorders. — We shall first speak of fever, with its phe- 
mena of general vascular spasm starting from the medullary centre 
(stage of chill), and the subsequent vascular dilatation (sta^e of warmt' ' 
with warmth and perspiration; the latter symptom is sometimes observ 
iirespective of the febrile attack. Myatericai fever usually occurs in ooo- 
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sequence of emotional excitement. It often begins with a chill, followed 
by heat and congestion; the patients experience a sensation of heat in 
the head and face; they sometimes become delirious as soon as they close 
the eyes; thev have convulsions and tremor, the tongue is dry, the appe- 
tite is lost. But, as I have observed in several cases, ihe temperature in 
the axilla does not rise above 3?.4°-37.6'0., despite a pulse of 100 to 120, 
vhile the temperature of the skin (measured upon the face, neck, and 
thorax) may reach 35.20-3C.4''C. This paeudo- febrile condition maycon- 
tinue several days (oven several weeks, according to Briquet), and, when It 
disappears, characteristic paralyses of sensation and motion remain. 
Briquet collected twenty cases of this kind. 

The flashes of heat, and the alternations of lieat and cold, so often 
observed in hysteria, are almost always accompanied by redness or pallor 
of the skin, and form part of the disorders of vaso-motor innervation. 

Salivation in hysteria is a vascular secretory neurosis, due to irritation 
of a centre in the medulla oblongata, according to the recent experiments 
of Gruetzner (Pflager's Arch., VII. I5d., 18:3). According to this 
author, salivation follows irritation of the central origin of the chorda 
tympani and sympathetic fibres. It is a rare symptom in hysteria (if we 
exclude those cases in which the saliva is expectorated on account of the 
impossibility of deglutition). In one of these cases, according to Mitscfaer- 
lien's analysis, the saliva presented an acid reaction, a light specific 
gravity, and a marked diminution of its characteristic elements. 

We observe in hysteria (most frequently after convulsions) on ahan- 
dant emission of very pale, clear urine, deficient in salts; this phenomenon 
is caused by an irritation transmitted, by reflex means, from the sensory 
nerves to the vaso-motor centres of the kidneys in the medulla oblongata 
(the stimulus then passing through the cord, the communicating branch- 
es, the plexuses of the sympathetic and the renal plexuses). Finally, the 
joiTit a^'ections described by Brodie (hyperesthesia with enlargement and 
cedema) must abo be referred to vaso-motor hypercemia of the articula- 
tions. 

Pathological Anatomy. 

The opinion, transmitted to ns from the ancients, that the genital or- 
gans must be considered as the only source of hysteria in the female, has 
caused physicians, even until very recent times, to devote all their atten- 
tion to the examination of the sexual apparatus, in hysteria, and to pro- 
fess themselves satisfied if they were able to discover in the cadaver fUiy 
change whatever in the uterus or '' 



While Soanzoni Cound 1.3S8 oases of hjsteria among 1.724 women affected with (Hfi 
easaa ot the frecitiil or((anB. this proportiua fulls to no insignificant fitrare ia BriqntM 
tables. Acoording to a, recent publication b? BerontK {Gai. dea Hopit., Fev., 1874), 
among 33 coses of bjaterfa, aa abnormnlitj wos found in the genitnl orgaaa id 19 
cases. The genital organa have been found perfectly healthy m a Inrge number of 
autopsies upon woinea wbo hare nndeuiablj been byaterical, Grtaalle I Gaz. d«sH6ptk, 
18, 18r>3) and Castiaux leod. loo.. 1873) have seen eoa genital (Sterne of Ihs * ~^ 

ulerua in iieo undoubted catei of hpiteria. 
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The central nervous system has been scarcely examined in autopsiesd 
hysterical patients, and when it has been (as in OJlivier's, Brodie'a, a 
Briquet's cases) the observers have been satisfied with naked-ej-e exf 
illations; the negative results thus obtained have led them to believe t 
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there was no material change in the nervous centres, Lancisi observed 
an interesting fact, which has hitherto escaped the attention of other 
authors (in Morgagni, Adversaria Anat., I,, p. 18): "Pluries animadver- 
^timur in hystericis, quie post diros convulsivoa motus tonica brachii vel 
cruris convulsione dui venat% tandem diem siium obierunt, ^aN^/iapar- 
lifma affectia respoiidtntia anipliora reddi, hydatidibiteque obaessa." 

A lesion may be found upon careful examination, as is shown by the 
following case reported by Charcot (Gaz, Hebdom., N° 7, 18C5). "in a 
woman, who had suffered since the age of fourteen years from hysterical 
convulsions, followed by motor disturbances, permanent contracture of all 
the limbs and of the muscles of the trunk developed during the last two 
years of life ; intelligence remained intact, and the patient died from an 
intercurrent affection. The autopsy revealed the presence of gfleronis of 
the lateral colum?ts, extending from the medulla oblongata to the lumbar 
enlargement, with partial atrophy of the anterior roots. 

^iolo^y. 

If we examine the psychical peculiarities of women, in whom the pas- 
sions and feelings play such a variable part, we will find that the germs 
of hysteria exist in the majority of females, but that the soil is essentially 
diiTerent in different individuals. These variations depend upon the indi- 
vidual prediepoaitioH. The predisposition to hysteria is very frequentlv 
hereditary (according to Briquet's statistics, hysterical mothers transmit 
the disease to their daughters in half the cases). Other nervous diseases 
or insanity in the parents, especially in the mother, may lead to the trans* 
mission of analogous conditions to the children and of hysteria in the 
daughters. J£ducatioH plays a considerable rule in the development of 
the disease. The prolonged contact of children with older persons will 
develop in them a precocious intelligence and a want of simplicity; the 
intellectual faculties of young girls are artificially stimulated at the ex- 
pense of their physical powers; their sensibility becomes excessively de- 
veloped, and their imagination becomes excited by theatrical perform- 
ances, novels, and balls. Feelings are thus stimulated in women which are 
often seriously at variance with the stern necessities of life. All these 
conditions which are so often found united, especially in large cities, and 
which are frequently accompanied by ansemia and chlorosis, diminish the 
energy of the nervous system at an early period of life, stimulate the 
brain to an excessive degree, and exaggerate the reflex excitability of the 
spinal cord. 

A very large proportion of cases of hysteria develop at the age of pu- 
berty. The tirat symptoms, in more than half the cases collected in Bri- 
quet's statistics, were manifested between the age of twelve and twenty 
years; one-third of the cases developed from the fifteenth to the twentieth 
years. Menstruation itself does not favor the appearance of hysterical 
phenomena, but rather the disorders of menstruation (suspension, scanty 
or abundant flux, combination with painful symptoms). Childhood also 
furnishes, according to Briquet, a large contingent to the number of cases 
- of hysteria. Briquet has observed its occurrence during this period in one- 
, tenth of all his cases. Although this statement appears to me to be ex- 
aggerated, since we are rarely justified in considering as hysterical the 
convulsive seizures occurring during childhood, I can nevertheless state, 
from personal experience] that well-marked attacks of hysteria nm^ dsr 
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velop in children ot both sexeg, varying from ten to twelve years of age. 
(I shall hereafter report a very clear case ot this character, occurring in 
a boy ten years of age.) Ihe disease rarely occurs after the »ge of 
forty, but a. few examples have been observed between the ages of fifty 
and sixty years. 

Hysteria occurs in the extremes of northem and Bouthem olimstes (Bcoording to 
tbe Htatemtnta of phyaiciaos in dilTereiit countriea). It is very frequenC in the OiiQut. 
in which tbe women begin to menstruate at the a^e of ten years, and are engaged in 
DO serioint pursMita, their enliru aim in life conaiatiDg in the ^ratiQcation of the ca. 
prices of iheir master. The preoooily of the women, eapeciaUj among the Folidi 
JeiresBes, and the '-mariages de oooTenanoe " which are so numerous among them, 
are powerful causes of byatcria, as is especially well recognized by Vienna physieiant. 
Id large cities, in which worldly excitement and the social conditians produce sach 
violent impiessioiis upon the peyuhioal life of women, hysteria Rnds a fertile field, 
espeoiolly amung the well-to-do classes. It Is mooh leas freqnent in the conntiy; 
here haid labor, piLvations, and ill-treatment are the chief factors which predi^ow 
certain conatitutiona to the development of hysteria. Women who poEsess an im- 
presaionatiie and susceptible disposition are moat exposed to hysterical affectiont, 
although we are able to recognize no appreciable influence in the temperamenK 
oonstitutiun, or various conditions of nutrition. The character of the oooupatiou 
pursued is an important element ; sedentary pursuits, prolonged labor within doors, 
the absence of sufficiently vaiiad and invigorating mustmlar exercise, deprivation of 
fresh air and insafficient nouriahment, are the unfavorable factors which may implant 
the germs of hysteria, ny interfering with hemutopoiesia and with the energy ot the 
nervouH system. Religious exaltation and excessive devotion also favor the develop- 
ment of hysterical phenomena, and we have previously alluded to the fact that Om 
'• convuLsionnaires," the *' posgessed," and the epidemics of chorea, which occurred in 
the last oentury, consisted in a great measure of hysterical paroxysms. 

The female sex furnishes by far the larger proportion of cases of 
hysteria. Those who maintained the Hippocratic opinion, that the sole 
source of hysteria lies in the uterus and its annexes, have denied the 
existence of the disease in the male sex. Even physicians of the present 
day, such as Laudouzy, Monneret, Louyer-Villermay, share this incredu- 
lity. But we are unable to accept this narrow view, contradicted &s it is 
by certain facta which it is unable to explain. We must admit that 
mora! causes, which very often lead to hysteria in the female, as we shall 
see further on, may also produce the same disease in delicately constituted 
members of the male aex. 

Although hysteria does not belong exclusively to the female sex, 
nevertheless experience teaches us that the proportion of cases occurring 
in men is very small when compared with the preat frequency of the 
disease in women. Sydenham, with his habitual clearsightedness, did not 
fail to remark that one-half of the chronic affections occurring in females 
are due to hysteria. Briquet, after numerous observations, states that 
one-quarter of all females are afleoted witli hysteria, and that one-half 
present some signs of hysteria, or an excessive impressionability which 
differs very little from it. Among one thousand cases of hysteria, either 
personal or taken from other authors, Briquet cites fifty examples which 
occurred in males. The predisposition of males to hysteria is therefore 
one -twentieth of that of females. 

The symptomatology of hysteria in man presents the same characti 
istics as ordinary hysteria. Briquet reports, in addition to the 
observed by other authors, seven personal observations of hysti 
males, in which the following characteristic svmptoms were noted: hy- 

Eertesthesia, an.-esthesia, and analgesia, under the forms with which we 
ave previously been acquainted; various painful phenomena, Epasmodia 
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seizures, convulsive attacks, with partial or complete loss of 
ecstasy, momentary suspension oE the functions of special sense, variable 
degrees of paralysis of the extremities, with diminution or loss of electro- 
cutancuus and electro-muscular sensibility and preservation of electro- 
muacular contractility. Why apply the term hypochondria to such cases 
which are so evidently hysterical in their nature, and why not embrace 
identical conditions under the same category ? 

I hod noder obnervation a boy, eighteen years of age. pale and nervoni, whoM 
mother hnd bad inCermittent; hysterical paraxyBmR, and who Buflered, after a violeDt 
emotion, from eephiiittlgia. vomitjng, tremor, with temporary muBoular conttnctions 
and painB Ed the limbs, and from a rapidly developing,' feeling oF fatigue while walking. 
Upon exaroination, I found acawthesia and analgesia in tbe anterior portion of the lower 
limbs, occupying, anteriorly, the abdominal region oa far as the border of the ribK, and, 
poBteriorlj, ihe gluteal region as far aa the third lumbar lertebraj. The trunk, upper 
linibfl, and face mere perlectly Hensitive above this limit of the anoMtbefiia. The af- 
fection diGuppeared in alwut two weeks, after tbs employment of cool baths and 
aSusioUB 10 the vertebral column. Guiboat hiu lately published a similar case. 

Hysteria is also observed in young girls during the first ten years of 
life, and examples have been reported by the older autiiors (Willis, Hoff- 
mann, Lepois, etc.). Briquet has observed hysteria in eighty-seven children, 
from live to twelve years of age, under the form of convulsive attacks, of 
other well-marked spasmodic seizures, or of disorders of sensation and 
motion. In almost all the cases there was a history of hysterical antece- 
dents in the mother, of hereditary nervous disease, or of had treatment, 
fright or grief ; irritation of the genital apparatus very rarely coexisted. 
In one family (Obs. 33), in which the father, two brothers, and six sisters 
suffered from well-marked hysterical paroxysms, the seventh sister, who 
was nine years of age, had her first attack after having been accidentally 

E resent during an hysterical seizure in one of her sisters. Her attacks 
ecame even more violent after marriage, and had not even disappeared 
in her forty-sixth year. 

Independently of the hysteria of young girls, it also occurs in young 
boys, though this is a very rare occurrence; Briquet has not observed a 
single case. I have seen two eases of hysteria in boys. The first oc- 
curred in a boy, twelve years of age, a spoiled child, whose mother suffered 
from nervous headache and gastralgia, and whose sister was affected with 
nervous deafness. Whenever the child became angry he was seized with 
spasms throughout the entire body and with hiccough. After having 
left his home and lived for a long time in Switzerland, lie was completely 
cured at the end of two years. The second observation, which is a mare 
remarkable one, occurred in a boy ten years of age ; the following were 
the most striking symptoms : 

The child was pale, but active ; the mother was nervoaa Since the oge of seven 
years tbe patient had suffered from spaiin of tbe extensors in the lower liinba, which 
sometimes disappeared spontaneously, and. on one occasion, after an agreeable sur- 
prise. He tbeu complained of dorsal pains, attaclis of dyspnoea, and, at the age of 
ten years, after having been severely punished by his tutor, he suffered from aphonia 
■nd eructations. 

Lnryngoacopio eraminatvon showed paralysis of the transverse muscle, and nbrapt 
movements of the oesopbaKUS, which was drawn upwards and dilated. Faradisation 
caused the reappearaoce of tbe voice, but produced intense retlei mocempntB. Sei- 
vine remedies, such as caatoreum, qninine. and moist frictions, ware useless. Two 
weeks Liter, convulsive laaghter and gecernt convulsions, with loss of consciousnesi, 
inpervened. In the intervals daring these attacks he was affected, when contra- 
diowd, with true eoBtasy, during which be played aoalet and waltiw veiyooneoUy apon. 
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tlie piano. If the father began to sing aaddenlf, the ohild wsa seiied with conviil8ioo& 
His responses, at suoh times, were uiwiiys correct ; bui^, after these attoclts. be ce- 
meinbercd nothing which had Ccanspired. uid stated that he had been asleep. The 
skin wna hypecresthetio over a large Hurfnce; pnmplegia finally developed, which 
yielded in a few days to qninine (il.^'i dull}') ; the voice was restored, but the oonvnl- 
•ive attacks onty diaappeorod at the end of three months. 

In the chapter upon catalepsy, I shall mention a third caseof hysteria^ 
in a boy, with the results of the autopsy. After the consideration of the 
causes which tend indirectly to produce hysteria, we will discuss those 

Eathogenic conditions which lead more directly to the development of 
ystsrical affections. The principal causes included in this category b|^h 
psychical aSectioiis and irritations arising in the genital apparatus. fl 

Amonff the psychical ii\flwncea, those of a depressing nature have tfe^ 
inoBt marked effect upon the development of hysteria. I'hey iiicludeanx- 
' iety, fear, disappointed love, regret, care, and jealousy. The effect of these 
causes upon the naturally impressionable brain of certain females, and .the 
cessation of the menses which often goes hand in hand with them, espe- 
cially give rise to the convulsive forms of hysteria. Among moral causes 
we may also mention ill treatment, which may give rise to hysteria in 
women, young girls, and even in boys (an example of which has been 
reported above). 

Another fruitful source, and one which was, for a long time, consid- 
ered the only cause of hysteria, consists of irritations starting from the 
genital apparatus. These irritations may be local or general. As we 
have stated above, local diseanes of the genital organs (displacements 
tumors, hypertrophy, ulcerations of the uterus, affections of the ovaries 
or vagina, leucorrhcca, etc), may give rise to hysteria. 

The cure of the local disorder often causes disappearance of the hys- 
terical manifestations. But in a large number of caBes, the origin of the 
hysteria can be traced to a. perversion of tlic sexual functions. Thus, onan- 
ism in young boys and girls, excessive continence or sexual indulgence 
in the female, the prolonged stimulation of sexual desires by lewd 
plays or books, are very frequently the cause of the development of 
hysteria. In this regard I have also observed another pathogenic con- 
dition, which I have never seen referred to, vin, : pollutions in females. 

I had nnder my care a yonng hysterical female who performed peculiar suction 
movements during her paroxysms, dnring sleep and in a condition of semi-oonscioBS- 
ness. One day, as her consoiousneas was returning, I discovered a mucous tluid upon 
the external genitals, although the genital oi^ana were normal. AEtur having often 
observed a similar occuirence, I decided to warn the patient that she was concealing 
secrets from me which would undoubtedly result to her detriment. She then confess- 
ed that she secretly read light novels at night, that she then had erotic dreams, and, 
that upon waking, she fett exhausted and worn out The hysterical paroxysms devel- 
oped after this condition of excitement had lasted several months. A trip to the country 
and hydrotherapeutic measures caused the disappearance of the poUutiona, and the 
bysterical seizures yielded soon afterwords. In another case, a patient, during pro- 
found sleep, saw her dead mother appear before her, and begged her pardon for con- 
cealing the fact, that she had a mnoous discharge from the genitals after voluptuous 
dreams, blaming the obscene books, loaned by a friend, as the cause of the discharge and 
of the hysterical paroxysms. This flux, caused by erotic excitement of the nervous 
system is prodaced by the glands of Bartholin and by the acinous glands surroondinp 
the meatus urinarius. 

Ifature of Hysteria. 
' With the exception of Charcot's case, the examination of the nervous 
system in hysteria (always undertaken without the aid of the microscope) 




i 



DISEASES OP THB NERVOUS SYSTEM. 43 

has merely given negative results. From this quarter, therefore, we can 
receive no aid in forming a conception of the nature of this neurosis. 
Since pathological anatomy sheds no light upon the question, we are 
forced, as far as possible, to seek its solution by other means, without 
resting upon the quicksands of theory. Wo will endeavor to show that 
the data at our command are sufficient to enable us to form a correct idea 
concerning the central modifications which preside over hysteria. 

In tracing the clinical history of this malady, vve have studied, in detail, 
hysterical aniesthesia as one of the most characteristic sensory disturbances. 
More or less marked paralysis of sensation has been observed by Briquet 
in sixty per cent, of his cases, and by Szokalsky in all his patients. If 
we also take into consideration the cases of initial hyperaisthesia whicii 
afterwards pass into aniesthesia, the proportion will become even greater. 

If we diSerentiate anesthesia and analgesia, we will £nd (and, in this 
respect, I concur entirely in Beau's opinion) that man y hysterical patients 
have lost their sensibility to pain (over a large part of the body), but that 
tactile sensibility is often preserved. We are thus brought face to face 
with a condition, which Schiff first produced ejtperi mentally, and which we 
have observed in traumatic lesions of a lateral half of the cord, and in two 
cases (reported above in detail) of compression myelitis after vertebral ca- 
ries, a condition which we attributed to changes in the nerve-cells of the 
gray horns demonstrated by the microscope. 

Another important fact which is brought into prominence in hysteria 
is that the aniesthesia and analgesia conform, in their distribution, to the 
laws establislied by Voigt with regard to the distribution of the cutaneous 
nerves, and we have observed the same phenomenon in the spinal paralyses 
which we have previously discussed. The sensory nerves form, at the 
periphery, a sort of mosaic, corresponding to an analogous arrangement 
in the spinal cord, although the design is much more complicated here on 
account of the difference in the amount of space. According to the de- 
gree of change in this central distribution, and in conformity with the law 
of excentric sensations, the terminal organ will give rise, on its part, to 
corresponding functional disorders of varying intensity and extent. 

The hypothesis of an alteration in the peripheral nerves (admitted by 
Valentiner) is contradicted by the fact that a lesion of the nerve-roots, 
explanatory of the phenomena of local aniesthesia, has never been demon- 
strated in hysteria. 

This hypothesis ia still further combated by observations of general 
anesthesia of sudden origin, as after fright, since in these cases we can- 
not admit tliat tjie transuiission of nerve force has been suddenly inter- 
rupted in all the nerve-roots and nerves. Finally, the theory of a periph- 
eral affection will not explain those multiple forms which embrace both 
motor and sensory disturbances, or those in which motion or sensation 
is aSected separately j or why, at other times, the sensibility to pain or 
temperature, or the muscular sense alone, disappears. 

It is not alone by way of exclusion that we locate the lesion of hys- 
tena in the centres (and often, indeed, in the spinal centre); the analyses 
of the cases, which wc have reported under the head o£ symptomatology, 
will lead us to the same conclusion. In fact, if we regard the cord as the 
site of origin of hysterical phenomena, we can readily explain how the 
morbid increase of the reflex sensibility of the gray substance produces 
the general increase of reflex excitability which is so general in hysteria. 
We can thus comprehend how temporary obstructions in the conducting 
functions of the gray substance of the cord will b« folLo^ai Vi-j ■H»r«iM& 
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sensory disturbances; how a lesion of the central mosaic will be acooui' 
panied by disorders which are exactly limited to the projections which 
these central parts send to the periphery; how the amputation performed 
by Mayo, in a case of intense hyperfesthesia of the knee, was unsuccessful, 
flince the hyperesthesia was merely the peripheral expression of a condi- 
tion of irritability in the cord. 

Jl is evident, from the preceding remarks, that the peripheral disorder* 
in hysteria merely represetU, so to speak, an exact repraductioti of tite 
central changes, and that the latter are situated, in great part, in the 
^inal cord. 

This rational interpretation of the symptoms ia also strengthened by 
other observations. Kleotrical exploration teaches us that, in extended 
aniesthesia of the limbs, strong ga.lvanic or furadic currents, passing from 
the dorsal spine to the plexuses or nerve-trunks, readily produce muscu- 
lar contractions, but no sensation; and that, when improvement begins, 
the transmission of sensibility is restored to the nerves from the centre to 
the periphery. I have shown, by a very characteristic example [vide 
Bymptomatology), the important part which the vaso-motor centres v 
Bume in aniesthesia and hypenestheeia, in which we can observe alterna- 
tions of spasm and dilatation of the vessels, evidenced by local modifica- 
tions of circulation and temperature. The periodical and frequent re- 
turns of the vascular spasm render the consequences of this spasmodic 
anemia more persistent. M'e can convince ourselves that there is no pro- 
found material alteration in the sensory conductors, if we remember that 
even anaesthesia of long standing sometimes disappears with surprisiD) ~ 
rapidity. We must, therefore, attribute a large part of the symptoms 
hysteria to a congenitai or acquired want of resistance on the part 
the vaso-motor nervous system. 

Motor hysterical disorders are also due, in the beginning, to a simple 
functional hypenemia; but, in certain forms, the chronic hyperasmia may 
lead to an mflammatory process, which may terminate (as in Charcot's 
case) in secondary changes in the columns of the cord and in the nerve- 

27(6 brain is also involved in hysteria. This is chiefly due to violent 
psychical stimuli, which, originating in the cerebral hemispheres, are 
transmitted, according to Budge, to the vaso-motor conductors, excite 
their centre by reflex action, and produce alternations of flushing and 
pallor, and unilateral hyperjesthesia or aniesthesia, and stimulate the 
cardiac, abdominal, and secretory nerves. The pallor, weakness of the 
pulse, and loss of consciousness which, together with convaisive aymp" 
toms, are observed in certain cases of hysteria, moat be attributed Ufl 
reflex spasm of the cerebral arteries and to the consequent cerebral anet^ 
mia. 

It ia evident that obstacles are also present in the peripheral con- 
ductors, since, side by side with the increase of the electrical excitability 
in the central portion of the nerves, the peripheral ramifications may be 
found insensible to the current. Another phenomenon appears to point 
towards the same conclusion. When improvement begins, the passage 
a labile galvanic current from the cord to the plexus, or from the latter 
the nerves, produces cutaneous sensibility and conscious movemenl 

while currents acting solely upon the peripheral nerves or muscles pi 

unnoticed, until the peripheral ramifications have finally recovered thW 
conductibility. 
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Diagnosis. 

Hysteria, in all its varied aspects, is usually recognized without any 
difficulty. A few isolated symptoms of the disease will suRice to re- 
veal its nature to the practised eye. Certain signs are almost always 
fi resent, even in the intervals between the paroxysms, which disclose the 
atent forma of tiysteria. These consist of an abnormal impressionability, 
dating from childhood, and the frequent occurrence of a condition ot men- 
tal excitement; of sensations of compresEJon or tension in the head, 
larynx, or epigastrium, and restlessness of the limbs after vexation; of 
vague neuralgias, of pains and a sensation of compression, especially re- 
ferred, according to Briquet, to the epigastrium, to the false ribs, particu- 
larly on the left aide (pleuralgia), and to the vertebral column; often of 
ovaralgia; of various hypera-sthesias, analgesia persisting after emotions 
cir hysterical paroxysms, and its combination with aniesthesia. Inter- 
mittent spasms, partial paralyses, and contractures, and the peculiar re- 
sults ot electrical exploration in these cases, furnish more positive results. 
It is only in relatively rare instances that hysterical paroxysms will 
be confounded with other spasmodic affections possessing analogous 
,ses we will be able to obtain sufficient data 
if we take into consideration the pathogenic 
if the pathognomonic symptoms. Hystero- 
oss of consciousness, may be mistaken for 
tetanus, or trismus. IVue ejiilepsy is dis- 
tinguished by the frequency of nocturnal attacks, the symmetrical char- 
acter of the convulsions, their short duration, the cry which is almost 
always heard only at the beginning of the attack, and by the absence of 
secondary disorders of motion and sensation, Hystero-epileptiform 
seizures occur with the greatest frequency during the day; they begin 
with spasmodic phenomena, and are accompanied by repeated cries; the 
attacks are divided into several periods, terminate by hiccough, weep- 
ing, and a characteristic excretion of urine, and are often followed by 
motor and sensory disturbances. In hyslero-epilepsy, energetic pres- 
sure over the ovary may modify the attack, and sometimes even termi- 
nate it, a phenomenon which is never observed in epilepsy (Charcot). 
Furthermore, a siuxess'ion of epileptic Jfts (status epileptieiia) gives rise, 
according to Boumeville, to a considerable elevation of temperature (as 
high as 41° C), accompanied either by delirium or apoplectiform coma, 
and constituting a grave, if not absolutely unfavorable, prognostic sign. 
This elevation of temperature, during similar conditions, is also observed 
in the course of general paralysis of the insane, of disseminated sclerosis, 
and of cerebral hemorrhages or tumors. On the other hatitf, even ytheti 
the hystero-epileptiform attacks foUoto one another with wntsual fre- 
^lertcy, the temperature tmderffoea no appreciable modification, and the 
general condition remains satisfactory, Wunderiich (Arch, der Heilk,, 5. 
Bd.) refers to a patient who had hysterical attacks of this character 
for eight weeks, with an insignificant rise of temperature, and who, two 
days Before death, fell into a condition of collapse, with a temperature of 
43 " C. The autopsy revealed hvpersemia of the brain and medulla oblon- 
gata and pulmonary cedema. In order to distinguish puerperal eclamp- 
sia from hysterical paroxysms of pregnant females, we must pay attention 
to the previous history, to the persistence of attacks attended with complete 
loss of conaciouaness, and to the presence of B,Lbu.men «.vv4. ii%.«.\.%' '^ ~ 
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uriae. It ia believed that even the most violent hysterical paroxysmi 
do not compromise the life of the f cetus. Trismus and tetanus are cbariiC' 
terized by the fact that traumatism jilays a part in the etiology, by the 
manner of the extension of the convulaions, and by their relaxation and 
termination. 

Illipfichondria is recognized by its much greater frequency in man, 
its rarity before tlie thirtieth year, the absence of convulsions, the oou- 
atant preoccupation of the patient with his own person, the frequency 
of hallucinations and illusions, and its almost constant termiaatioQ in 
insanity. 

A condition which very much resembles hysteria, and presents con- 
siderable analogies with it, is the abnormal eKcitabiUty known as '-nervo- 
fiisme," or spinal irritation. The factors in the differential diagnosis havo 
been referred to in the chapter on Neuroses of the Spinal Cord. Hysterical 
paralyses are sometimes a source of error in diagnosis. Uyaterical hemi- 
plegia, occurring' after intense excitement, and accompanied by loss of 
consciousness, may be mistaken for cerebral hemiplegia. We have dis- 
cussed the question of differential diagnosis under Cerebral Apople 
(Vol. I., p. 53), We have also pointed out the distinction between hyM 
icai paraplegia and spinal paraplegia, in discussing the latter affection. 



I'rogtiosia. 



Despite its chronic course, hysteria very rarely endangers life. Deati 
may occur from sufTocation during an attack of spasm of the glottis, 
from cerebral hemorrhage, from syncope, from exhaustion, or from au inter- 
current disease in debilitated patients. The most unfavorable prognosis, 
as regards recovery, pertains to hereditary hysteria, or to constitutional 
hysteria acquired during the period of development under the influence of 
injurious conditions. Nevertheless, puberty or marriage may give a favor- 
able turn to these forms, and may render the treatment more efGeacious. 
Hysteria, induced by aniemia, chlorosis, chronic hemorrhages, or Jeucor- 
rhu^a, may be cured by improving the quality of the blood and increasing 
the vigor of the nervous system. As a rule, hysteria is more grave, ac- 
cording to Briquet, when it begins during youth than if it appears be- 
tween the twenty-fifth and thirtieth years of life. Those forma which 
attack sanguine subjects, who possess a certain embonpoint, and those 
which begin with convulsive seizures, as is especially observed in the 
well-to-do classes, are more severe and rebellious than the hysteria whidi;" 
develops slowly in weak patients and under the influence of moral causi 
From alL points of view, hysteria must be regarded as one of the i 
distressing diseases of females, since it may continue to themenopau: 
even beyond; and we should not bear the patients any ill-will if they 
complain greatly, and if they manifest less resignation than their phy- 
sicians, who are apt to adopt the theory of affectation or simulation. 

Tlie different sr/mptoms of hysteria do not, by any means, furnish the 
same prognosis. As a rule, the disorders of sensation are less obstinal 
than those of motion. 
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bc^nniug of the affection it is often the foTemnner oF anffistheaia. If, on the otbei 
hand, vrell-marked and wiaespread onaiatbeBia exists, the nppearaDoe of hypciraa- 
thesia heialda the beginiiing of impiovemeut in the conducting power of ^e oentrilu- 



gal pBtbs. The most rsbellioas and fumoj'in^ form of hyperssEtheaia is that occurcmg' 
in tbe artioulntioiiH, Aiurithma yields bo iiiuc!i tho more cendilj, Iba less comiJete 
and widespread it \s. Sligbt onaiatbeeia. followmg emotional excitement, dieappearit 
BpODlaneouHly -, but that which results from prolonged moral causes (grief, onxietr) 
is lesB amenable to treatment. A more serere form of ancosthenlB. viz.. that which 
Botom panics hysterical paralysis, disappears when reoovery begins, and tlien (as ne bare 
Etated above) gives plaoe to hyperaaBtheaia, which is Blinost always the forerunner of 
the restoretioD of motor power. AnEeHthesia of the organs ai (<peciul seuse rarely 
conljcues for any length of time. Ilyateriaii neuratgidi, due to perBisteot moral caiiseB, 
are bh obstinate ea they are painful. 1'hey present great oh ongeableness, and are often 
replaced by otber symptoms of sudden oiigiu. 

Among the motor disturbaaces, the convulsive phenomena are so 
much the more grave and rebellious to treatment the more frequently 
they are accompunied and followed by loss of conscioHsness. Neverthe- 
less, the prognoBia is not unfavorable in young; subjects who are placed 
under favorable conditions. The contractures which develop around a 
hypenesthetic articulation, or ■which accompany the paralysis of a limb, 
may recover even after they have lasted a year or more. But when the 
contractures appear in several limbs, and even in the trunk, after repeated 
paroxysms, we can hardly look for a return to the normal condition. 
According to Tuerck, tlie paralysis of the vocal cords may disappear 
spontaneously; it is aometimes relieved by a violent emotion, in which 
the patient is forced to cry out, or during a convulsive seizure. With 
regard toparalyses of the limfm, the prognosis is more favorable in partial 
paralyses. Hemiplegias are much more grave and persistent; paraplegias 
are regarded as incurable. I have, nevertheless, seen three cases of re- 
covery in young subjects who were otherwise in good health, and the 
observations of Althaus and others are in accord with my own. The be- 
ginning and progress of improvement are manifested by the trensititin 
from anresthesia to hyperresthesia of the skin and nerve-trunks to electri- 
cal irritation, by the return of cutaneous and electro-muscular sensibility 
from the centre to the periphery, by the return of the power of perception 
of passive movements, and by a gradual restoration of motion. 7'he 
psychical disorders 0/ hysteria usually follow the progress of the general 
improvement. Their transformation into incurable forms of insanity is 
happily a rare event. 

Treatment, 

The numerous difficulties which the treatment of hysteria presents, 
and the frequent annoyance of arriving at incomplete results, have long 
eince induced physicians to adopt certain precautions, in order to pre- 
vent the appeanance and development of hysteria as mnch as possible. 
Prophylaxis affords very excellent results, when the causes are properly 
proportioned to the effects to be obtained. The necessity of this 
method is especially marked when the predisposition to hysteria is heredi- 
tary and involves a certain amount of danger. Great care must then he 
bestowed upon the education of the child in its earliest years. It must 
be provided with a good nurse, and should bo habituated to cool baths 
and lotions ; it should bo allowed to play in we 11 -ventilated apartments. 
Those constitute the first elements upon which itsphysicaleducatioci must 
rest. 

As soon as the ehild can walk and its mind begins to develop, wo 
should endeavor, by rational means, to increase and stimulate its physical 
and moral enorgios. Froiiia physical point of. we.Wt-jve'flhould permit the 
Vol, II.— 4 .■.",:'■,:;- : '::-'■:- 
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child to run freely in the open air, should avoid burdening her with i 
useless amount of clothing, should send her out of doors even though tiie 
weather be somewhat unpleasant, and should accustom her to an animal 
diet and to reguUr meals. From a moral point of view, spare the child 
the recital of frightful tales or ghost stories, judiciously strengthen her 
natural tendencies and her desire to acquire a knowledge of surrounding oh- 

i'ects. Accustom the children, from an early period, to a knowledge of the 
larmlessness of little animals (spiders, cliafers, toads, etc.), stimulate their 
courage, cause them to associate often with strangers, and accustom them 
to entering dark rooms, etc. 

Au eicelleat method of inuring and strength ening' obildcen (a method which is too 
little knovFU and even less nppliudi oonBiats iu r'ibhiijg Uie entirt bod// (morning and 
ereniog) with a cloth dipped, at first, in tepid, and then gradiiBllj in cooler and cooler 
water This pmrttice, contiiiuGd for sarHnl years. SDminer and winter, is very refreah- 
bag, and Btimalates the appetite ; after the rubbing, the child ghoold be compelled to 
take active exercise. Feeble children may be sobjeoted to this procedure as eul; aa 
the fifth yeai. Swiraming and gpnaastics produce excellent lesnlta at a later period. 
Children must not bu permitted, as an frequently happens, to dine or associate with 
adults, since these generally forget th.tt children are present, while the latter pay at- 
tention to aierything that transpires around them, and their precocity is thus stioia- 

At the period of puberty, when womanhood ia first budding into full 
growth, the young girl must be the object of careful supervision and 
continued watchfulness. We must continue the habits of childhood as 
long aa possible, and the sexual desires must not be stimulated in any 
manner. Bodily exercise; attention to household duties; carefully selected 
books, which do not excite the imagination, but point out the vicissitudes 
of life ; simple habits; intercourse with suitable acquaintances; abstinence 
from extravagance in the toilet; precautions against coquetry and vanitr; 
frequent references to the charms of simplicity : these are the principal 
elements of the moral education, and should be the objects of our con- 
stant care during the developmental period. We are thus able to establish 
a happy equilibrium between the various faculties of the mind. Marriage 
should not be one of " convenance," but in accordance with the affections 
of the young woman; it is well known that a happy union often causes the 
disappearance of hysterical manifestations, while unhappy marriages fre- 
quently act as an exciting cause, 

Tbe first object of tnedical treatment is the cure of the hysteria, and, in 
those cases in which we are unable to obtain a mastery over it, we must 
endeavor to relieve the most annoying symptoms. We must, above all, 
pay especial attention to the individual modifications existing in each 
case. Every hysterical female should be subjected to a (careful vaginal 
examination with the aid of the speculum, and appropriate treatment 
should be employed for the relief of such congestions, displacements, 
alterations of texture, and ulcerations of the uterus, as may be present. 
Mild ferruginous preparations are serviceable in the frequent cases of 
aniemia and chlorosis. Ferruginous mineral waters, slightly charged with 
((arbonio acid, are well tolerated in small doses {from half a. glass to a 
glass), especially when they are followed by moderate exercise in the open 
air. If gastric disorders (cardialgia, vomiting, anorexia) coexist, the use 
of iron may be preceded, for some time, by the administration of small 
doses of quinine, and of the bitter tonics. When the quality of the 
blood is defective, all attempts to restore the menstrual discharge are un- 
availing, and. n^dltja^lj;, ifritftti^g.. ^ ^le(horip hysterical patients react 
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less energetically to emmenagogues, although these sometimes fail, even 
here, to effect their object. Bleeding, which was formerly practised in 
these cases, is discarded at the present time. Briquet applied wet cups 
along the spinal column in robust patients suffering from oonvulsive 
seizures. I have derived benefit in similar cases, and in rachialgia, from 
the prolonged application to the back of an india-rubber bag filled with 
cold water. Good effects are also obtained in these patients from the 
whey-cure, and from the methodical employment of the gra.pe-cure. 

The so-called an ti- hysterical remedies have lost much of their former 
reputation. They relieve the spasmodic seizures and act as sedatives, 
but they possess no speciffo curative action. Castoreum enjoys great 
favor among physicians; it may be prescribed as it is found in nature, or 
under the form of powders or pills. On account of its high price, we 
may also employ the tincture of castoreum, or the ethereal tincture of 
castoreum added to aqua laurocerasi, or other similar preparations (tinc- 
ture of asafcetida or valerian), giving ten to fifteen drops upon a lump of 
sugar. Valerian is especially employed, in spasmodic attacks, under the 
form of tincture or extract, and most frequently as the infusion, either 
internally or in enemata. It is often given in combination with a metal, 
as valerianate of zinc, in increasing doses. Asafostida is used in the 
form of tincture or ethereal solution, associated with other remedies to 
which we shall refer at a later period. In hysterical spasms and meteor- 
ism, it is given in an enema, in the form of a powder mixed with the 
yolk of an egg^ it may be given to fastidious patients in pill form. (3- 
Asafcetida, pulv. valerians rad., aa 5 grains; extr. anthemidis q. s., ut. f. 
pil. No. 50. Sig. Pil. 3-4 t, i. d.) 

Ergot (under the form of the infusion, in enemata and vaginal injec- 
tions), galbanum, lupulin, and camphor are rarely employed alone, but 
are associated with other substances, to relieve the irritative phenomena 
of hysteria. The same remark holds good with regard to the aromatio 
spirits of ammonia, aromatic infusions, and ethereal oils (the ethereal oil 
of chamomile (1—3 drops upon 3-i grains of sugar, and divided into six 
parts) is recommended on account of its pleasant odor and taste). 

Among the metallic antispasmodics, we may mention arsenic, which 
Romberg prescribed, under the form of Fowler's solution {3— i drops t. i.d.), 

f hysterical neuralgias and convulsive affections; it is also administered 
the Asiatic pills, or as the arseniate of iron (4-5 milligrammes^, when 
the patient is, at the same time, aniemic. We may also employ the vari- 
ous compounds of zinc, nitrate of silver, and suhnitrate of bismuth (em- 
ployed by Gendrin, especially in gastralgia). The action of these metaliio 
prepara.tions is merely palliative and temporary. 

Narcotics are well tolerated by the majority of hysterical patients, 
provided we begin with small and gradually increasing doses. Subcuta- 
neous injections of morphine relieve the spasms, the hicoough, the hy- 
periEsthesia, and the insomnia. Opium (either crude or in tincture, in 
enemata) is highly praised by Gendrin and Briquet. Gendrin begins 
with 0.50, and increases the dose to 0.60-0.75 per diem; the hysterical seiz- 
ures improve as soon as symptoms of narcotism appear, and the dose should 
then he diminished until somnolence has disappeared. Recovery is said 
to occur under this plan of treatment in more tiian half the cases. I have 
rarely obtained a positive cure from the use of this drug, but rather a con- 
siderable improvement in the irritative phenomena. Belladonna, either 
alone or combined with quinine, is useful in convulsions and in disorders 
of deglutition; atropine renders good services in oonvuUive seu.\»«.% vcA 
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in obstinate hiccougli. It must he ^iyen cautiously, especially when ad- 
ministered hypodcrinically. Inhalation of chloroform (stopping' short oF 
complet« antestheaia) is employed in severe and painful paruxysios; a few 
inhalations, g'iven at intervals, will diminish the number and violence of 
;he attacks. When the inhalations are too frequent and are carried too 
'ar, they are sometimes followed by extreme exhaustion. 

Finally, we may mention two new substances which have been tried 
n hysteria, viz., curare and bromide of potassium. In two cases of epi- 
leptiform hysteria I obtained no benefit from the prolong'ed eniploymetit 
if Bubautaneous in jections of curare (0.05 of curare to 5-lU grains of water, 
ivith the addition of 3—1 drops of absolute alcohol; 5-10 miUigramniea in* 
[ected at one dose). In many cases I have seen large doses of bromide of 
potassium (3-5 grammes daily, in wafers) diminish the reflex excitability 
and erotic propensities, and relieve the insomnia; on the other hand, its 
effects were but slight in other patients. 

Baths play an important part in the treatment of hysteria. The older 
physicians used them very largely, and Pomme (vide Trait6 dea Affections 
vaporeuses, Lyon, 17G7} allowed his patients to remain from six to ten 
hours in a tepid bath. Thermal waters are employed in spasmodic and 
neuralgic forlns and in hysterical contractures. Among the waterinp- 
places indicated in such cases, we may mention Pfaeffers, Schlaiigenbad, 
Wildbad, Baden-Baden, Gastein, Teplitz, Tueffer, and Neuhaus, whose 
good effects are due not alone to the temperature of the waters, but also, in 

freat part, to the change produced in the habits of life of the patient. In 
yateria of an^em^o origin, benefit is derived from the waters of Spa, Pyr- 
mont, Franzensbad, Szilacs, Rohitsch, or from the indifferent cold waters 
■of Voeslau and Tobelbad; in abdominal cramps, neuralgias, articular pains 
and oontractures, sHme-batha are indicated, and, in delicate patients, they 
should precede the use of ferruginous baths, or of small quantities of fer- 
ruginous mineral waters taken internally. In certain abdominal disorders 
(yellowish complexion, tenderness over the liver, digestive disorders) we 
may prescribe the waters of Kiaaingen, Marienbad, Carlsbad, Vichy, etc. 

Sea-bathing possesses indisputable advantages in the treatment of hys- 
teria; the calm waters of the Baltic are preferable for delicate, nervous 
constitutions, and the North Sea, with its stronger billows, may be recom- 
mended in torpid constitutions. On account of the excessive sensibility 
of the majority of hysterical patients, hydrothorapeutics should be em- 
ployed, at the onset, in its mildest forms. The action of cold is as injuri- 
ous as the exciting effect of warm baths. 

We may commence by washing the entire body in a half-bath, at a 
temperature of 24°-22°C., and gradually adding colder water. At a later 
period we may employ frictions with a cloth dipped in water at IS"- 16° C, 
and followed by a half-bath at 24°— 18° C, with affusions to the vertebral col- 
umn. In apasmodic and neuralgic attacks, the wet pack (continued until 
the return of warmth to the body) and the half- bath are useful; in ab- 
dominal pains and sexual erethism, we prefer sttz-baths, followed by moist 
frictions; in addition, we may advise the patient to wear a moist waist- 
band, renewed several times a day, or the caoutchouc bag to which we 
have previously referred, and may also prescribe small, but frequently re- 
peated, enemata of cold water. Hyd roth e rape u tic treatment, continued 
perseveringly for a long time, diminishes the extreme impress ion abilitv of 
nysterical patients, strengthens them, and increases their power of reaist- 
ance to irritating influences, stimulates the organic functions, combats the 
aniemia, calms the abnormal excitability of the peripheral nervous aystem. 
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With regard to tlie eleutrioal treatment of varioua hysterical phenom- 
ena, we may derive benefit from faradization in hyperiBsthesia by era- 
ploying strong secondary and progressively increasing currents (Fromra- 
Lold), one of the previously moistened conductors being applied to the 
vertebral column, and the other electrode (which is made very broad) 
being passed up and down over the affected portions. If the hyperiJeathesia 
is very intense, a galvanic current should be passed several times through 
the nerve plexuses or trunks during chloroform anesthesia (Benedikt), or 
after a subcutaneous injection of morphine, as I have done with good re- 
sults. In neuralgias we may pass the uninterrupted constant current 
through the vertebral columu, and from thence to the affected nerves. 

Anesthesia may be combated in the same manner as the hyperesthe- 
sia, by passing the electrical brush over the aniesthetio parts, or by ap- 
plying the negative pole of a strong galvanic battery until the appearance 
of sensibility combined with redness of the skin. If the amestheaia ex- 
tends to the deeper parts, it is best to moisten the skin before applying 
the electrical bruah; when the sensibility increases, we may diminish the 
force of the current. In the treatment of paralysis, we must resort to 
faradiKation of the muscles, or alternate this 
of the nerve-trunks, starting from the nerve-roota 

Contractures are treated, like paralyses, with n 
nift may be cured by faradization through the skin 
faradiEation, by means of a conductor in the form of a catheter. 
spasma of deglutition, benefit is derived from galvanization of the hypo- 
glossal nerves; in hiccough, from galvanization or faradization of the 
phrenic nerves; in meteorism, from faradization of the epigastric and ab- 
dominal regions. 

In conclusion, we will make a few remarks upon the moral treatment 
of hysteria. In certain cases we may obtain good effects by appealing 
to the volition of the patients; but at other times, in weak and long-suf- 
fering individuals, it will be as useless to expect from them the exercise 
of self-control and of muscular power, before the general condition has 
improved, as it is to look for the production of harmony in a poorly-con- 
stiucted instrument. 
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SPASMODIC CEREBRAL AND SPINAL NEUROSES. 



CHAPTER XXVIII. 

CATALKPBT. 

We shall now pass to the study of the spasmodic affectio 
due to irritation ol the brain or cord, and aliall first take up 
;ataiepsy, one of the moat interesting of thes 

Catalepsy ia an intermittent neurosis, characterized by a complete or 
partial abolition of consciousnesa and sensibility, with abolition of volun- 
tary motion, and persistence of the position in which the limbs are found 
at the commencement of the attack, or of the attitudes in which they are 
artificially placed, until they finally yield to the aetion of the force of 
gravity. Catalepsy Is not, properly speaking, an independent disease, 
but merely one symptom of various affections of the nervous system. 
But the peculiar character of its manifestations has induced the majority 
of authors to treat of it as a distinct morbid entity. 

Our knowledge of the anatomical lesions in catalepsy is extremely im- 
perfect, since a fatal termination is exceedingly rare. In two casea in- 
flammatory exudations or alterations were found in certain central organs. 
We shall refer to them in detail in the discussion upon the nature of cata- 

ThefirBtcase was pnbllslied by Sdiwartz (Rigaer Beitr. cui Heilk., 18o7, Dd. IV.. 
p. 118), ftnd ocuurred iu a boy, seven jenm at uge, wbo wus seized with peraistent 
gastric pains after tie receipt of oD injury. Theso were superHeded, npon the eigh- 
teenth day of the disease, by choreiform phenomena, attended ivith disoiderB of aig-ht 
and BboliUon of apeeoh. Tbeae aymptoma ceased at tba end of six WRekg, and were 
followed by gostrolgia. coaatriotion of the pharynx, and asthmatia symptoms; this 
condition had terminated at the end of the seventh week, and a cataltjitic and Utfinie 
eondUion (with wax-like mobility) was tlien obaerved. Despite the nse of narcotics, 
induced electrical currents, and baths, the altemationa of spasm acd relaxation con- 
tinned (or more than (wo years, and the patient Gually died of ar.Ecmia and cachexia. 
The antopay revealed an abandant collection of serum in the cavity of the arachnoid, 
Kftening of tlie optie t?i/Uami and corp/tra ilriatn, especially on the left aide, and of 
the optic nerves as far as the chiasm ; npon the posterior Buiface of the cord was 
found (I reddiahbrousn, ffclntiniMii tubalanee, eortrtng tha livm truitfr, adherent in plac'i, 
onrf aUnding from Vie earmcal to the inmhar region. The cord appeared normal ; 
unfortunately, no micToscopioal examination was mad<^. 

Tha second caae, pnblishedby Meiiwner lArcb. d. Heilk., 18C0, p, 5!3), oconrred in 
a shoemaker. let forty-sevea yearn, who, withont known caose, bad been aiTected, 
tdT six years, with catalepsy. During- the last three years he suffered from epilepti- 
form apasms npon the right half of the body, with paralysis of these parts in the 
r intervals of the attacks ; the patient died with symptoma cJ mania and epilepsy. At 
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the Butopa; ait epltAelioina teat found in t!ie nntenor oerrihriU foua, ahooe Iha elh\ 
and starting fivm l/ie duTittixal-er; the anterior ihird nf the right hemirphere, extent 
to iJit earlex, taut inarked!i/ to/teiied, together toith the exlernai portiwi. 0/ tin right 
ttnatum. 

Symptotiuitolog!/. 

Catalepsy rarely begins suddenly, and usually ooeura in the form of 
paroxysms, after prodromata, consistiug of nervous excitement, insomnia, 
headache, intellectual malaise, illusions of the senses, hiccough, or slight 
convulsions, Wiieii the attack occurs, the muscular system, usually ut' 
its entirety, rarely involving merely certain limbs, is affected with a 8I 
den stiffness. The patients remain, as if petrified by the head of Medi 
in the position which they had last assumed, the features immovable, 
eyes having a wild expression aud directed forwards and upwards, the eyi 
lids sometimes closed. In the beginning, the muscles are tense, and re 
passive motion; after a certain period this tension and resistance 
appear, and give place to thepecnliar condilion known as, /iexibilitaa c. 
(loaxeii flexibility), A slight impulse to the upper limbs, the hands, or 
fingers then suffices to fix the large or small joint in the most abnormal 
attitudes for several minutes; on account of the weight of the lower 
limbs, a greater effort is required to produce this phenomenon in them. 

According to my experience, the patients do not fall when placed up- 
right, but preserve the vertical position, and can even, with a little sup- 
port, remain leaning forwards. The muscles of organic life are less in- 
fluenced by catalepsy. Morsels, introduced far back in the pharynx, are 
sometimes swallowed without diiGculty; but the peristaltic movements, as 
■well as micturition and defecation, are performed slowly; the respiratoiy 
and cardiac movements are notably weakened, sometimes scarcely appreci- 
able, and the pupils react little to light. The diaordera of sensation pre- 
sent certain interesting peculiarities. Anaesthesia and analgesia oocar 
in severe cases, and the patients have no consciousness of what has 
curred during the attack. At other times sensibility is not abolished) 
but there is absence of reflex movement, even upon irritation of tl 
mucous membranes; sometimes the sole response consists in the dosui 
of the eyelids upon touching the conjunctiva or cornea. 

Id a cnsa, Teported by Jones, the patient made an ontolywhen he Teoeivod a, strong 
current of eleotricitjr, and afterworda retained the memory of this disogreeahls sensa- 
tion. BioeptioDally (as in Pnel's case, Arch. Gfin.. 1857) hyperffinthesia occura during 
t'na paroxysm; the Blightest touob or noise will then cause the patieuta to grind tlia 
teeth or give vent to crien. In nn interesting observation, reported by Skoda (Zelt- 
schrift del k. k. Oes. d. Aerate, lt<S2, p. 504), genem,! sensibility was abolished, but 1 
lighted taper, rotated rapidly before the eyes, gave rise to tremor of the lids, and strcmK 
odors induced slight movements, redness of the cheeks, iBchrymatioa, oooeleratlcoi of 
the pulse, and elevation of the temperatnre. When ihe att&ck of catalepsy ceased, the 
patient did not immediately recover the power of BpeHoh, bat was compelled, for 
some time, to eipiesa himr^e^ by gestures or by writing. It is to be remarked, in ad- 
dition, that the entire surface of the body was often cold, and that this condition of 
algidity lasted, on one occasion, forty-eight hours. 

The aniesthesia and analgesia, as well as the jfexibilitas cerea (when 
the position of the limbs is changed without the knowledge of the pa- 
tient), may even persist irrespective of the attack, although voluntary 

vements are performed with perfect freedom in these cases. 

The loss of eonaciousiiesa may be complete during the paroxysms; in 
other oases, cerebral activity is not completely suspended, and the pa- 
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tients retain an indistinct idoa of wlmt is transpiring around them; some 
of them have a perfect recollection of surrounding circumstances. 

I have examined two patients with regard to the electrical reactions 
during cataleptic paroxysms ; in one of tnese cases the reactions to both 
currents were normal ; in the otlier there was manifest increase of 
electro-muscular contractility and of the gah'anic excitability of the 
plexuses and nerve-trunks. The " waxen flexibility " was very well mark- 
ed iu the latter case, hut the attitude produced by the faradtc stimula- 
tion of t/ie exte7ieora and Jlexors of the arms, or by the galvanization of 
the eorrespondififf riervea, disappeared when the application of electricity 
ceased, and the hand resumed its previous position. In the beginning 
we were able, by means of galvanization of the phrenics, to stop the hic- 
cough which formed the precui^or of the attack, and to prevent the par- 
oxysm. At a later period the affection increased in intensity, and elec- 
tricitv lost its influence, 

7'/ie duration of the periodical attacks of catalepsy is as variable as 
their frequency and intensity. It sometimes terminates after a few min- 
utes, but in other cases only after several hours or days. In rare instances 
the disease (as in Skoda'scase) is prolonged for months with short interrup- 
tions. The paroxysms generally occur without any regularity, and, dur- 
ing the intervals, the patients are either in good health or present various 
symptoms of hysteria. The intensity of the latter phenomena usually varies 
according to the gravity of the attacks of catalepsy. The termination of 
the cataleptic paroxysm almost always occurs suddenly, the patients take 
deep respirations, sigh, wake up as if from a profound sleep, then yawn 
[ and stretch their limbs. In two cases, in which the approach of the par- 
oxysm was announced by hiccough, this symptom also appeared at the 
close of the attack. When the attacks have lasted but a short time, the 

I patients return to their occupation as if nothing had happened; when the 
attacks are more severe and frequent, the patients suiTer, for a certain 
length of time, from cephalalgia, vertigo, and physical and mental pros- 
tration. 

In concluding the symptomatology of catalepsy, I shall give, with 
further details, the history of an interesting case, which I have previously 
[ pubhshed in the Wien. Med. Presse, 5, 1867 : 

I. A nerrouB g-lil, nineteen jeara of age, after having been badly frightened, yae soon 

seized with severe general spasms, at first occurrinE severnl times a day, then re^- 

II larly every two nigtits. Tlie prodcomata of the attack oonaiHtcd of cardino pBlpita- 
tion, a genre of oppreBsion. and hicoaogli ; without treatment the latter Bjmptoin 
lasted several hours. About half an hour before the bej^inniu^ of the paroxysm the 
fingers and toea bocame congested. Upon eJiamiuing the patient shortly aiter the 

' attaolt, complete aitoithesia and anali/exi-i of Vie mtire turf ace ef titi body and of all Uu 
orgamt were obaerved, with loss of hearing and sraelL It a hypodecmio injection of 
0.03 of morphine was given when the hiccongh appeared, this symptom could be ar- 
rested ; t«n or Gfteen minutes later, loss of conscioDHness and epileptiform coavnl- 
aiona supervened, often interrupted by hiccough, and teirainstiiig iu a ciU/Ufjilie cen- 
dilion (with very marked " lenxen fiexibHity "). These nttaabs terminated, although 
not invariably, in a very peculiar delirium, during which the patient, vdth her eyes 
closed, conversed with her father, who had been dead sevBml monthfl. (She often 
clasped my hand, mistaking it for her fatherV) She related to him (mentioning 
names, dabw, and Hgures), and often in an ironical tone, the family affairs which bad 
transpired since his death. From time to lime these strange dreams were intermpted 
by painful Hceoes ; thepotieot ottered terrible cries, nnd imagined hBrself in the midst 
of a fire or snrrouuded by enemies. Hiccough and j-light spasms occurred towards the 
close of the attack, and the patient then awoke, and displayed great embarrassment 

D when informed of the remarks she bad made. 

I The antEBthesia pereiated for twelve to twenty-four hours aftec tha s.Uai^ "Wlwr. 
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thtpatiinl vn< neC ptrmitUd totat ker <y«^ «r ibUn fJU Udt were Afed on omotmE af 
Ut^rvfuM^ biiaUrai rpiitm of tAe arbuiiiLir tnuaeUt, >Ae not forced ta remain nlrioluitf/ 
guiet, and was onl; able to perfonu m TuluiLlAr;ti)oi«meiit when she coolil aee her own 
limbs. Tlie " aaxtn fleribuity" pertuUd in trrrre jutniytmt, ^mi after tlii return tf 
iiioUir poieer. Paradic and gvlvanie ciploradon. after the attack, gave the (oUowinf 
resulla : preaerratiim of electro moocalar oontractiliLj and of the excitabUily of Uw 
nerre^ abolitioa o( electro cnlaaeonn and elaotto-maaoulai veosibilitj; at times, how- 
ever, the prolonged application of the wiie-bruah with a itroug currect prodaccd ■ 
eeiuatioti of pricking aud baming. 

Laigd doaes of moq)bin«. adminiateled mbcataneoiulj. gave good results in Cba 
b^aning : bnt. afUr a while, the; failed to produce any effect, and it became neocs- 
sarf to adminutler chlorofomi, followed inuuediatelj by a tubvutaneoua injection et 
morphine. In order to stitnalate the nertons ijvtem aud the organic faactions, I pie- 
scribed the arscQiate of iron [in doses of O.DUUS), mild hjdioCberapeutic meaEore^ 
cool hacha, and a trip to the conntr;. After having continued six montha. the attackl 
diminighed in frequency and intensity, and disappeared during the winter, hot n- 
tamel again in apring, after emotional excitement. In addition to the measures pA- 
vionsly mentioned, subcutaneous injections of cuiare were made for ^everaj week^' 
without marked bene&c (.0U3-.(K)6 of a aotation, compoeed of I). 07 to four grsmmet 
of water, with twodrope of absolute aloohol, were administered every two days.) 'fha 
patient recovered. aft«r the lapse of several months, during her residence in the OWUX" 
try and under the influence of treutmt^nt with hatha. The menites. which had ben 
suppresfed for a ye&r, were slowly re-eaiablished, the catalepsy diaappeaied, and ttw 
patient was teatuied to eiceilent health. 



The large majority of cases of catalepsy ori^nate in liysterical pv 
tients. As Puel has shown, in his prUe essay on catalepsy (Mcmoirea 
de I'Acad, de Mud., Paris, 18oC, T. XX., p. 409-526), and also accord- 
ing to Georget, Favrot, etc., catalepsy almost always occurs in females in 
whom careful examination will reveal signs of hysteria. This holds good 
of the three examples which came under niy own observation. In tho 
majority of cases we are able to discover the motor and sensory disor- 
ders and the electrical reactions characteristic of hysteria. Catalepsy 
usually supervenes upon hysterical paroxysms of old date ; in rarer 
instances it precedes the development of such phenomena (Georget). 
During- the period of the epidemics of hysteria (Loudun, Louviers, 
Cologne) the hysterical convulsions were intimately associated with 
cases of catalepsy. As we have previously stated, the condition which 
Las6gue denominates as temporary catalepsy may be produced at times in 
hysterical patients by covering their eyes with the hand or with a cloth. 
Finally, it has been shown that the chief causes of hysteria {emotional 
excitement, suppression of the mciiBOS, unrequited love) also predispose 
to the production of catalepsy. 

In addition to violent emotions, the appearance of catalepsy is favored 
by over-excitcnient of t/te inleiiect and by reliffious exaltation, when % 
morbid psychical susceptibility coexists. This also holds good of tha 
causes which lead to a condition of exhaustion of the nervous mstem, 
such as masturbation, chlorosis, and certain forms of phthisis. We also 
observe the development of cataleptic rigidity of the muscles, combined 
with an icBthosia, analgesia, and abolition of the functions of special sense, 
in chorea magna, and in psychical affections associated teith depression 
or exaltation (melancholia attonita, mania, ecstasy). I have observed 
partial catalepsy in an insane patient sufferin'r from proffreaaive cer^o- 
spinal paralysis ; Meissner also reports a simdar observation. 

The facts which we quoted in the beginning of this article serve to 
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show that the symptoms of catalepsy may be present in degenerations of 
tli£ brain ; partial catalepsy is also observed after typhoid fever, with 
severe cerebral syinptomB, and in meningitis (as I have often had occa- 
sion to notice). According to Medicus and Eisenmann, certain cases of 
prolonged intermittent fever may be combined with cataleptic attacks. 
The administration of narcotics and inhalations of etlier and chloroform*. 
are also followed, at times, by symptoms of temporary catalepsy. 

Almost all cases of the disease are found in young people. The periods 
of puberty and early menstruation and pregnancy furnish the most 
favorable causes for the development of cataleptic seizures in predisposed 
individuals. Cases are of rare occurrence at a more advanced age, and 
are then due to intense excitement. The female sex, which furnishes 
such a large contingent to hysteria, is also more subject to cataJepsy, 
Nevertheless, the male sex does not entirely escape. 

In Jonea'acaae, reported above, the patient was a mim of mxty, previouriy healthy, 
with tbe eiaepUan of a alight nenropnthio tendency ; he wns affected with the caCalepdo 
symptoms, after suddenly receiving the news of the deatJi of hia wife ; the patoxytinis 
diaappeared at the end of eleven daya. In a case coming under my own obiieivation, 
the disease alao occurred in n man, let. sixty yearE. lu tlie Vienna General Hospital I 
had under my charge a boy, lEt. twelvayeara, who, after having been greatly excited. Buf- 
fered from headache and oaDvulBiona. with incomplete loss of ooiiEcioiiBnem. Dnricg 
these seizures, vrhioh laated from eight to ten ininnl«B, (/« upper limbi were in a eon- 
dilion of "fimibUitiia e«rea ; " the attacks ocmirred several times a week, and almost 
always presented the same characteriatlca ; they were never followed by sleep. 
After the adminiHtration of oxide of zinc {1.30 grammes in six doses during the day), the 
paroiyams soon disappeared, and remained absent for a month, when the patient was 
xemoved from the hospitoL 



The Mature of Catalepsy, 

The recent results of experimentation, and the advances in the histo- 
logical data concerning the relations of the various parts of the nervous 
system, enable us to understand more fully the peculiarities of this inter- 
mittent neurosis of the cere bro- spinal system. As Sohiff first demon- 
strated in rabbits, and Goltz, later, in frogs, animals deprived of their 
cerebral hemispheres, including the motor ganglia, retain the most ab- 
normal positions in which they are placed, although their joints remain 
flexible. If a part of the body is mechanically irritated, the rabbit will 
jump forwards with precipitate movements, and, when it is arrested by 
some obstacle, it remains immovable in the position which it had last 
assumed. 

Thus, although by removing, in animals, the fibres of origin of the 
foot of the cerebral peduncle, contained in the corpus striatum and len- 
ticular nucleus, and the radiations which these organs send into the ante- 
rior lobes, voluntary motion is abolished, reflex impulses may, neverthe- 
less, be transmitted from the optic thalamus and tubercula quadngemina 
" to the anterior roots, through the tegmentum of the peduncle {Mey- 
nert). 

In the same manner, in the cataleptic paroxysms in man, as well as 
in hysteria, melancholia, insanity, and other affections, there is an abnor- 
mal resistance to transmission in the motor ganglia and in the corona 
radiata, which start from the cortex and transmit impulses to the anterior 
roots. The stimulation of the niuBclcs is thus reduced to a minimum; the 
latter, therefore, offer no resistance to the reflex stimuli which may reach. 
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them through the tegmentum pedanculi, and it is in this manner that tl 
most marked actions are produced. 

The data furnished by pathological anatomy also favor this interpreta- 
tion. The autopsies performed in man, althougli leaving much to be deur- 
cd, have dcmonstruted the existence of changes in the domain of the corpus 
striatum and in the cortical zone of the anterior lobes. In the first case 
which I observed, the retardation of motor impulses, even advancing to 
complete suspension, could be noted under the eyes of the observer; it 
was only then that the waxen flexibility occurred. In my second case 
the latter symptom remained permanent, and the retardation of the motor 
impulses was very evident from the manifest heaviness and slowness of 
the movements of the patient; during walking the reflex acts assumed 
the ascendancy, so that the patient, despite himself, walked more 
more rapidly, until some obstruction compelled him to stop. Thus, w 
the direct action of stimuli upon the skin, or (as in one of my cases) 
electrical irritation of the muscles or nerves, produced no reflex, and 
though the limbs did not retain the positions which were artitioially gi' 
to them, nevertheless the stimulus communicated by passive movements 
to the sensory nerves of the bones and articulations could be reflected to 
certain groups of muscles. According to the progress of the recovery, 
this abnormal resistance to the nerve current dimuushes in the 
organs, and, as the motor innervation reassumes its ascendancy, thi 
ponderating action of the reflex moveme 

I had occasion to observe, in my secoi 
cerebral activity eould be temporarily 
necessity, I accidentally entered his ho 
ened by a drunken neighbor. His wife il 
patient, seeing her danger, rose from hi 

and, raising his right hand, called out loudly to him. After I had 
ceeded in re-establishing quiet, I found the patient stretched upon the 
bed and evidently exhausted; he had fallen back into the same condition 
in which h'i had been previous to the scene. He had succeeded, in the 
face of this urgent necessity, in surmounting the obstacles to which the 
actions of his nervous system were subject. 
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Diagnosis and Prognosis. 

When the patients are seized with the cataleptic paroxysm, while 
engaged in some occupation, they remain like statues in the position 
which they had assumed at the time, and the diagnosis can be uiade at 
the first glance. The invasion of catalepsy is less significant and more 
insidious when it affects the patients while lying in bed. It then becomes 
necessary, while relying upon the symptoms of some pre-existing alfectjon 
(hysteria, chorea magna, psychical disorders) and upon the appearance of 
tonic spasms, to undertake a more careful examination of the motor and 
sensory functions, and to look for the characteristic flexibility. 

We will find, on looking over medical literature, that many oases have 
been regarded as catalepsy upon very slight grounds. In many instances 
which have been regarded as such (catalepsy without flexibility was 
called catochua, and the forms with more continuous symptoms, lethargue) 
it is evident that the phenomena were merely those of hysteria, with 
predominance of tonic spasms, loss of insensibility, and lethargy. It is 
dear, from our description of the clinical history, that each of the <Jis- 



ortlers rf^arcled as characteristic of catalepsy (disorders of tl;p s 
perceptions, and reflex actions), as well as the "tnaicen Jt^KciliiHti/" ma.v 
be absent in some cases, while the other symptoms are more or less 
marked. 

In such cases the diagnosis of catalepsy is often very uncertain, and 
may depend upon the personal bias of the observer. 

It we wish to assign to catalepsy a distinct place in the nosology, I 
think the chief stress must be laicf upon the existence of the " traxeri 
JteseiMlity." This is the most characteristic symptum of the affection, 
and belongs to no other disease. If we do not impose this rigorous cri- 
terion, we are brought in contact with various conditions, which will 
introduce confusion into the pathology of the affection, and embarrass 
investigation. 

Simulation of catalepsy is very rare. It is not easy to remain for some 
minutes in an abnormal attitude, as can be seen in those taking part in 
tableaux, in which the actors show by their frequent starts that they can 
with difficulty sustain their rotes. Energetic electrization of the skin, 
mucous membranes, and nerves will, however, cut short any attempts at 
deceit; the behavior of the individuals before and after the attack must 
also be taken into consideration. The case of cataleptic lethargy, pub- 
lished by Macedo (11 Siglo Medico, June, 1SG4), and which recovered upon 
the application of an induced current to the neck, face, temples, and sym- 

fiathetic nerve, after three seances of five minutes' duration, is, to say the 
east, suspicious. 

From a, prognostic point of view, simple catalepsy is 
f ection, and usually disappears spontaneously at the end of a c 
When it accompanies hysterical or psychical affections, it isgenerallyase- 
rcrc complication ; and, when it appears in the advanced periods of the dis- 
ease, it testifies to a more marked invasion of the nervous system, and is 
often combined with symptoms of ecstasy, somnambulism, and hystero- 
epilepsy. When the neurosis lasts several months, it may either be in- 
termittent or merely present (as in Skoda's case) exacerbations and remis- 
eions; it then becomes necessary to keep up the strength of the patient 
and to resort to artificial nourishment. The improvement in the temper- 
ature and pulse and the return of olfactory and gustatory sensibility are 
the first indications of a return to a condition of health. As we have seen 
in the observation reported at the beginning of this article, the patients 
may die from anwmia and inanition. 

Judging from the facts which I have observed, we should regard the 
integrity of motion and sensation during the intervals of the attacks as a 
favorable prognostic sign. Even when the ani^sthesia and analgesia re- 
turn during the paroxysms, their momentary disappearance nevertheless 
indicates that improvement is progressing. The return of appetite, the 
restoration of the menses, and calmness of mind may be interpreted as in- 
dications of convalescence. We not infrequently notice, towards the 
close of the disease, that the cataleptic attacks and the deliriums become 
more frequent and severe, the other signs of improvement t 
however, during the intervals. 



i.-ystns are usually manifestations of hysteria or 
wo should direct all our attention to t&« '^tW.'^t^ 
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disease. If the latter improves, the cataleptic symptoms will also grad- 
ually disappear. The best results are obtained by an appropriate symp- 
tomatic and moral treatment. Tonics, the antispasmodics (to which we 
have referred in the chapter on hysteria), mild hydrotherapeutic measures, 
the neutral mineral waters, and a trip to the country or to the mountains, 
in addition to methodical education of the will, constitute the surest means 
of producing recovery. In the chronic forms we must pay especial at- 
tention to alimentation, and, if necessary, use the cesophaeeal sound. In 
certain cases we are able to produce movements of deglutition by placing 
the food at the base of the tongue. 

Calvi succeeded in relieving the cataleptic stiffness, in one case, by an 
injection of a solution of tartar emetic into the brachial vein. If the 
symptoms of catalepsy occur after intermittent fever, we may give large 
doses of quinine. I have twice employed the continuous current (from 
the head and vertebral column to the nerves^ for a certain length of time, 
but I observed no appreciable effect upon tne course of the disease. I 
have also employed, but without success, hypodermic injections of curare. 
We may, by accident, administer a new remedy, at a time when the dis- 
ease is spontaneously improving, and we must, therefore, not exaggerate 
the value of the drugs to which we have resorted. 
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CHAPTER XXIX. 



Pathological Anatotny and Eeperimcntal Investigatio 

ScHROEDER VAN DEB KoLK Grat pointed out the changes o 
the nervous system in epilepsy (Bau und Funclionen d. Med. spin. u. 
oblong., nebst Ursache u. Behandlung d. Epilcpsie, 1859). He foundcow- 
siderable diialation of the vessels, e^iecutUy in the posterior half of the 
medulkt obloiignta, extending from the fourth ventricle to the hypoglossal 
and pneumogaatrio nerves or olivarv bodies, whose roots receive the larger 
part of the vessels of the medulla, Kroon has observed in epileptics 
an abnormal and unsymmetrical development of the olivary bodies, with 
asymmetry of the medulla. Solbrig found, in nine cases of epilepsy, a 
conHrietion of the spinal canal from hypertrophy of the jugular process 
of the occipital bone and of the posterior arches of the atlas and axis, with 
aecondari/ atrophy of the medulla oblongata, the latter being regarded 
BB the point of departure of the epileptic attacks. 

Lulut and Delasiauve have called attention to sclerosis of the Animoti^s 
hfyni, a lesion which Meynert has more recently investigated. Accord- 
ing to the tatter author, this lesion is merely secondary, and the epilepsv 
is due to changes in parts remote from this point. A circunistanco which 
appears to substantiate the theory of the secondary character of this local- 
ized affection of the cortical region, is found in the fact that, in Kussmaul's 
experiments upon animals, removal of the Amnion's horn had no effect 
either upon the production or upon the intensity of the general convul- 
aions. Nothnagel has recently produced lesions of the cornn Amnionis(by 
incision or injection of chromic acid), which resulted in no disorders of this 
nature, although the animals succumbed rapidly, as a rule, to meningitis. 

It is evident that pathological anatomy furnishes us with very few data 
■with regard to the nature of epilepsy, and more importance must there- 
fore be attached to the experimental inveatigations which have been made 
in this direction. Those experiments have been performed under the fol- 
lowing different conditions : compression of vessels more or less remote 
from the brain; arterial aniemia or venous hypereemia, and, as a conse- 
quence, epileptiform convulsions; general convulsions, produced by direct 
irritation of the surface of the pons and medulla; epileptiform attacks, 
from lesion of the cord or of certain spinal nerves and from traumatic or 
electrical irritation of the encephalon; finally, irritation of the cord, by 
means of toxic substances, rendering the animals epileptic. 

The first experiments which opened the way for the study of epilepsy 
were performed by Astley Cooper ; he demonstrated upon rabbits (Guys 
Hosp. Rep., 1836, 1., p. 465) that ligature of both carotids and compres- 
sion of the vertebrals gave rise to loss of consciousnesg, suspension of (/le 
respiratory movepients, and convulsive attacks. If the compression of 
the arteries was stopped, the animal recovered in a few minu.t«& \ •vi\issi. 
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compression was again made (about six times in forty-eight liours), the 
same symptoms were reproduced. 

Travers and Marshall-Hall noticed, for the first time, the similarity of 
the convulsions which rapidly occurred in man and warm-bjoodei.1 animals 
after excessive haemorrhage, to the convulsions of epilepsy and eclampsia. 
The latter author placed the origin of these phenomena in the cord. 

Twenty years later, Kussmaul and Tenner (Molescliott'a Untersuch- 
nngen, 1857, Bd. II., p, 248) repeated these experiments more cautiously 
and rigorously upon rabbits, dogs, and cats. In vigorous animals, rapid 
and abundant hajmorrhagea produced epileptiform convulsions, Biro' 
those due to ligature or compression of the carotids and vertebraU. 
convulsions were not produced if one of these four arteries remaine 
Dieable. Other experiments, made by Kussmaul and Tenner, upon com- 
pression of both carotifh, which were confirmed at a later period by 
Wachsmuth (GQtting. gel. Anz., 1857, p. 187), and a certain number of 
cases of ligature of the carotid in man, nave shown that, under such cir- 
cumstances, all the symptoms of an attack of epilepsy may appear. 

By ligaturing both subclavian arteries and the arch of the aorta 
rabbits, and by bleeding the animals after transverse section of the 
it has been found that interruption of the supply of blood to the 
never produces strong con\-ulsions (as Marsjiall Hall believed), but m 
paralysis or slight tremulous movements, 

Kussmaul and Tenner have shown, in a series of experiments, by pli^;i 
cing a watch-glass in tho opening of a trephined skull, without allawiag 
the air to enter {Donder's plan), that compression of the carotids causes 
capillary aneBmia and venous hypermmia of the brain and meninges; 
when the blood is again permitted to freely transverse the vessels of 
the neck, the brain assumes a rosy red hue, and a very marked, momeU' 
tary cerebral hypertemia occurs, ichich is unattended by convtUsii 
Raising the vault of the skull, or allowing the escape of the cerebro-spi 
fluid, had no effect upon the convulsions produced in the experimentti' 
which we have mentioned, and consequently they were not due to the 
cessation of the mechanical pressure upon the brain, but to the interrup- 
tion of the supply of blood and to the sudden arrest of nutrition thus 
produced. 

Other experiments have been performed in order to locate more ex- 
actly in the brain the centre of convulsive movements (various parts of 
the brain were carefully removed, after compression of the correspond- 
ing vessels). These experiments showed that this centre is situated in 
the motor regiotts behind tlie optic thalamus (^cerebral pedwticles, tuier- 
ctda quadrigemina, etc.), which were irritated by the sudden interrr^ion 
o_f their nutrition. In a case of ligature of both vortebrals and one caro- 
tid, ^ileptiform attacks were produced by electrical irritation of this 
sympathetic nerve upon the side of the permeable carotid. . 

Landois has obtained interesting data (Centralbl. f. d. raed, WisStg,! 
18S7, 10) with regard to the iri6uenoe of venous hyperoemia of the braC 
and cord vpon the appearance of epileptiform cvnmUsions. Upon mi 
mentarily obliterating the superior vena cava in rabbits, he observed a 
diminution in the number of pulsations; venous congestion of the parts 
situated between the tubercula quadrigemina and the cord caused oom- 
plete arrest of the heart, as in asphyxia, with epileptiform convulsions. 
Herrmann has also produced epileptiform convulsions in rabbits, by simul- 
taneous ligature of the superior and inferior venie cavie. These experi- 
ments substantiate those made by Schroeder van der Kolk. 
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Nothnagel has eKperimentally demonatrated the role played by the 
pons varolii and medulla oblongata in general convvisions ( Virch. Arch., 
XI. Bd,, 1. H., 18C8}, and, by irritating the brain of animals with a needle, 
Le has endeavored to locate the true boundaries of the " convulsive centre." 

Upon irritating the floor of the fourth ventricle, the lower limit ia 
found to be the upper part of the aim cinerem ; the upper limit ia situated 
above the locus ccerideus ; the inner limit is formed by the upper border 
of the emineiitia teres ; the outer boundary is more difficult to determine, 
and appears to be formed above, by the lateral border of the lociia ca^u- 
teits, and, below, by the acoustic tubercle and the Jhscic. gracilia. 

The depth of the puncture is immaterial. We cannot believe that tho 
irritation of a small number of motor fibres is the cause of the convulsions, 
since this would be insufficient to produce general convulsions; the latter 
must, therefore, be reflex in their nature. Since, after section of the me- 
dulla oblongata, the spasms are not produced except upon irritation of 
the surface which unites the lower border of the pons with the upper 
border of the acoustic tubercle, it follows that the oonvulsive centre, which 
transmits the stimulation of the sensory to the motor fibres, is not situ- 
ated in the medulla oblongata, but in tne pons varolii. This agrees with 
the experiments of Scbiff and Deiters and with certain pathological ob- 
servations (hiemorrhagea into the pons). 

The relations of lesions of the cord or of certain spinal nerves to 
^iilepsy were noticed, for the first time, by Brown -Sfiquard, who has 
cleared up this question by numerous investigations (Soo, biol., 1S50; 
Arch, gen., 1856; Lancet, 1861; Bull, de I'Acud, de Med. de Paris, Jan., 
1869). These experiments were moat successful in guiuea-pigs; after 
making a transverse incision through one of the lateral halves or through 
the posterior part of the cord, in the dorsal or lumbar regions, it was 
found that epileptiform spasms developed during the next three or four 
■weeks, when the skin of the lateral portion of the neck or face (epileplo- 
l^enia zone) waa pinched. At a later period the convulsions also appeared 
spontaneously. The same results are obtained by incising the cord very 
near the medulla, or by cutting the sciatic nerve near its origin. But 
epilepsy will not result if the cord has been cut immediately above the 
point of emergence of the roots of the sciatic nerve. Convulsions may 
be experimentally produced in guinea-pigs, even after the removal of the 
cerebrum, pons, and cerebellum, by keepuig up artificial respiration. In 
one case the young of one of the animals, which had been rendered 
epileptic, suffered from spontaneous attacks of epilepsy, 

Westphal has shown (Ber. Klin. Wschr., 38, 1871) that, in guinea-pigs, 
hloios vpon the head may immediately yive rise to l/te production of 
epileptiform attacks, and that, in these cases, the convulsions wilt result, 
even after several weeks, from pinching the skin of the epileptogenic 
zone. Transverse sections of the cervical cord and of the medulla ob- 
longata showed, as constant lesions, small hemorrhages, attaining the 
sise of a pin's head, in the white and gray substances. The lesions often 
extended downwards into the dorsal region, and there was usually a 
hiemorrhagic effusion into the cavity of the spinal dura mater. In rare 
cases a slight hnjmorrhago waa observed at the base of the brain. Ac- 
cording to Ferrier's recent researches, epileptiform convulsions may bo 
produced upon the opposite aide of the body, by pasaitig strong induced 
currents through one of the cerebral hemispheres. An analogous obser- 
vation has been made by Bartholow; in a woman, whose left cerebral 
bemispbere was exposed by a oarcinoma of the skull, the applioaiion of 
Vol, IL— 5 
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an induced current to the brain gave rise to epileptiform convulsions upon 
the opposite side of the body. 

According to Magnan (Etudes ex pi5rimen tales sur I'Alcooliame, Paris, 
1871), hijectiont of ah»inthe in dayn give rise to epilepat/, Jblloioed by 
Stupor. Autopsies upon these animals showed intense hypenemia of the 
medulla oblongata and a diHuee rose color and strong vascular injootion 
in thin sections of the brain and cord. 

In conclusion, we may add that Brown-Suquard hna observed contrac- 
tion of the vessels of t/i-e cerebral pia mater in epileptic animals. The 
investigations of I.xiven, Nothuagel, and others have shown that irritati 
of the peripheral nerves acts in the same manner upon the cerebral vet 
This explains the appearance of epileptic seisures under the iofluoni 
peripheral irritations. 
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Typical epilepsy Is characterized by three categories of phenomena, Tii, 
disorders of intelligence, of sensation, and of motion, which, in the severe 
cases, appear suddenly and simultaneously, and, in less severe forms, 
follow each other in a certain order, while the lightest attacks (petit mal) 
only include one order of symptoms. The disorders of these various 
functions are usually preceded by slight symptoms of peripheral irritation; 
these constitute the aura, or first peripheral manifestation of the vascular 
spasm which is beginning in the central parts, and the nature of which 
we shall discuss further on. According to the variations in this vascular 
spasm, the aura may alternately affect the sensorial functions, sensation 
or motion (vertigo, feeling of anguish, illusions of the senses, painful 
sensations, spasms, etc.). The aura often presents an ascending course, 
which may be explained by the dissemination of the central irritation 
from below upwards; the possibility of sometimes interrupting the attack 
by the ligature of a limb may be interpreted as the effect of counter- 
irritation. 

When the attack proper begins, the patient falls unconscious, giving 
utterance to a sharp cry (reflex spasm of the muscles of phonation and 
respiration), and the face is almost always pallid; then follows a tonic spasm 
of the abdominal walls and inspiratory muscles, which lasts from ten 
seconds to one minute, and is replaced by clonic convulsions involving 
the limbs and trunk. The head is drawn backwards, the muscles of the 
haggard and livid face are in a condition of spasmodic contraction, the 
gase is fixed, froth appears at the mouth, the teeth are ground together, 
the tongue is bitten, the carotids are distended, and the respirations cease; 
from time to time rapid muscular contractions occur; the thumb is flexed 
strongly upon the palm, the pulse is small, consciousness and reflex action 
are lost. These are the usual features of the attack ; partial sweats, 
vomiting, moteorism, involuntary emission of urine and fteces, and erections 
are observed more or less frequently. 

After the convulsive stage has lasted from two to five minutes, these 
tumultuous symptoms gradually subside. The spasmodic movements dis- 
appear, relaxation of all the limbs occurs, the respirations become less 
labored, the cyanosis passes away, the pulse becomes stronger, and con- 
sciousness returns, or the patient falls into a profound sleep, interrupted 
by delirium and frequent starts. The paroxysms are usually followed, 
for a certain length of time, by exhaustion, disordered ideas, weakness of 



memory, and malaise, more rarely by dimneBB of vision, paresis, or hemi- 
paresis. 

The cadaverotts pallor of the onset of the attack, which forms bo im- 
portant a sign in the diagnosis of epilepsy, is regarded as a very frequent 
symptom by Trousseau, Brown-Sequard, Sieveking, and RadcHile, while 
liussel-Reynolds (Epilepsy : its Symptoms, Treatment, and Relations, etc., 
London, 1861) has observed it in only one-fourth of bis cases. In the 
majority of my patients the pallor hardly lasted a few seconds; under these 
conditiona it may readily pass unnoticed. Not infrequently patients suf- 
fering from chronic epilepsy habitually possess a pale color, and this pallor 
may become very much increased without being noticed. 

Epilepsy, the most marked form of which (haut or grand mai) we have 
described above, embraces certain varieties, which are distinguished by 
the intensity, duration, and number of the paroxysms. In a somewhat 
lighter form, there is more or less complete loss of consciousness, but 
without the utterance of a cry or foaming at the mouth ; there is no spasm 
of the laryngeal muscles, and cyanosis, strong pulsation of tiie carotids, 
and the projection of the eyeballs are wanting. The lightest form of 
the disease is that known as epileptic vertigo or petit mal. In this form 
the patients suddenly stop in their work or occupation, remain immovable 
for a few seconds, and then return to their previous occupation. At other 
times the patients are suddenly seized with vertigo, are forced to sit 
down, lose consciousness for a very short period or even incompletely, and 
merely present fugitive contractions of the eyelids, the arms, or hands. At 
the termination of such attacks, tbe patient comes to, looks around with 
astonishment, and all the symptoms have disappeared within five to eight 
minutes. 

The existence of an epileptogenic zone in man has not been hitherto 
observed except in a few cases of traumatic epilepsy. In Schuee's case, 
a wound in the head, which had given rise to epilepsy, had left & very 
painful cicatrix, by touching which a convulsion could be produced. 
The cicatrix, in which evidences of neuritis were found, was escised, and 
the epilepsy then disappeared. In a very recent case, reported by Neftel 
(Arch. f. Psych,, VII. Bd., 1877), the epilepsy developed in a young man, 
after a blow upon the head. A hypenesthetic epileptogenic zone was 
found above the right eye, with anaesthesia of the corresponding part of 
the healthy side, and paralysis of the frontal nerve. Internal treatment 
was at first employed without success, and recourse was then had to 
electricity (the negative pole to the neck, the positive pole with the stabile 
current in the auric ulo-m as toid fossa), which furthered the disappearance 
of the spontaneous pains and of the other symptoms of the disease. 

The use of the ophthalmoscope in epilepsy has produced peculiarly 
interesting results, and enables us to judge of the condition of the cerebral 
circulation from that of the retina, 

Koestl and Niemetschek have observed {Prag. Vjschr,, Bd. I, and III,, 
ISfO) retinal anrcmia with pallor of the papilla and pulsation of the 
central veins, especially upon the left side (on account of the incomplete 
filling of the internal carotid, with increase of pressure in the venous sys- 
tem). Tebaldi (Riv. Clin., IX., 1870) has also recognized pallor of the 
papilla, increase in the venous circulation, and (upon examining the eye 
immediately after the attack) marked congestion of the veins, with rel- 
ative emptiness of the arteries — phenomena which are secondary to 
arterial ansemia and venous hypersemia occurring in the cerebral vessels 
during an attack of epilepsy. 
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In the very large majority of cases, epileplicfl present r 
marked psyuliical disorders. Previous to the attack, aa we 
above, intellectual malaise and prostration and sensorial illusions of 
various kinds maybe present; mental excitement is observed at times, 
During the paroxysm we sometimes notice delirium, but only in attacks 
of petit mal. After the seizure, various grades of the so-called " folie 
I ^pileptlque" (Falvet) are noticeable. In the slight forms the patients 
' tmve attacks of melancholia, they are morose, dispirited, associate ideas 
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In chraoic fonns the psjchical disorders moy beeooie permanent. Aocordins to 
' BBqairol {Dea Maladies meutales, I, p, 27i. Paris, I3<JS). auiou^ tbcee tiuudred and 
eighty-five epileptia womeQ, furCy-aix BuSsted from bjrBterin, oiix hundred nnd 
forty-Sve from imbeaility, fiEty from exaliation or weakness of nieinoiy. forty-eight 
from mania, and eiglib from idiocy. Hoffman found wiventeen cases of imbedlily, 
twelve of mania, two oC fnrioos delirium, and two with ontirelr normal inteUeolB, 
amoog' thirty-three epileptic patients. Aooording to Schroeder van der Kolk. the light 
forma of epHepsy often give riaa to more profound psyohicol disorders than the severs 
oonvnlsiTe vnrietiea. 

Epileptic attacks usually occur without regularity; it ia only i 
and for a short time, that they fAllow a. determinate typo. The ai 
present a much greater frequency in children and young subjects tbi 
at a more advanced age. The convulsions are almost always isolate 
but, in rare cases, they occur in groups composed of paroxysn 
ring in rapid succession, continuing several hours or even days, and e 
dangeriog the life of the patient. 

Another severe form of epilepsy has been carefully investigated i 
described by Calmeil, Trousseau, Delasiauve, Charcot, and, more recent^ 

by Bourneville, under the name of atatti4 epileptieus. It presents 

following characteristics: rapid succession of attacks, presenting veij 
slight remissions and without return of consciousness (convulsive stage); 
a comatose condition secondary to these attacks, with abolition of reflex 
power, except during short periods of temporary increase (meningeal 
stage); more or less complete and pennanent hemiplegia; acceleration of 
the pulse and respiration ; and, especially, a marked elevation of tempera- 
ture (40 "—43 ° C), which even persists in the intervals of the paroxysms, 
and may increase after their disappearance (Bourneville). The duration 
of these severe attacks may vary from three to nine days; more than one- 
half the cases terminate in death. In some observations, made at the 
Salpfitriore, unilateral cerebral atrophy and a hemorrhagic extravasatioa 
into the pia mater were found upon autopsy, thus explaining the paral^fl 
sis present upon the opposite side of the body. 



Miolofjy, 



Epilepsy is attributable either to 
certain exciting causes. Heredity i 



n individual predisposition o 
one of the chief predisposii 




1 

L 



DISEASES OP THE ITERVOUS SYSTEM. 69 

agencies. Thia factor, in the etrictest sense, refers merely to epilepsy 
properly speaking (Esquirol found one hundred and five cases of heredity 
among three hundred and twenty-one epileptics), or, in a larger sense, to 
the tendency to nervous diseases which exists in certain families. From 
the latter point of view, Herpin (Du Pronostie et du Traiieinent curatif 
de I'Epilepsie, Paris, 1852), in examining the condition of the parents of 
two hundred and forty-three epileptics, found heredity as regards nerv- 
ous diseases in almost one-fourth the cases (epilepsy, seven times, insan- 
ity, eighteen; apoplexy and hemiplegia, eleven; meningitis and hydro- 
cephalus, seven). Nevertheless, Petit (Gaz. de Paris, 18, 18(30) cites 
enamples of married couples with healthy children and grand-children, 
although the parents were epileptics at the time that their offspring were 
bom. 

Epilepsy may occur at all ages. The most marked predisposition is 
found in childhood and up to the age of thirty years; tlie largest number 
of cases between the ages of twenty and thirty years. Epilepsy may 
exist in children from birth; in cases of congenital syphilis it may ap- 
pear in the course of the first ten years, or, at a later period, in children 
who have suJIered from eclampsia during early cliitdhood. (I am ac- 
quainted with a family in which two children, born of a nervous mother, 
died of eclampsia; the third recovered from eclampsia, and remained well 
until the age of twelve years, when, during the first menstrual period, and 
without any known cause, she had an epileptic attack (petit mal) ; she 
has been subject to severe and light attacks for the last fifteen years,) 
The female sex is more exposed to epilepsy than the male, on account of 
the greater impressionability of women and the clearly demonstrated in- 
fluence of menstruation. We also know that certain disorders of nutri- 
tion produce an abnormal irritability of the nervous system, and give rise 
to epilepsy under the influence of very slight eiciting causes. These 
nutritive disorders include anwmia, chlorosis, scrofula, and rickets. But 
in certain cases the blood is only affected secondarily after the epilepsy 
has persisted for a long time. According to Westphal, chronic alcohol- 
ism IS a cause of epilepsy in drunkards; one-third of the patients suffering 
from delirium tremens were previously affected with epilepsy. Observa- 
tions of this kind, collected by Magnan, only refer to individuals who 
have indulged to excess in absinthe. 

Among the exciting causes, the most important are psychical impres- 
sions, cither those which arc manifested suddenly, as fright, anger, sur- 
prise, or those which slowly undermine the resistance of the nervous 
system, as anxiety, care, misery, and privation. The diseases of the brain 
and its membranes, which may give rise to epilepsy, consist of cranial 
exostoses, hypertrophy of certain apophyses, neoplasms of the dura 
mater, and cerebral tumors. Among the latter, the tumors of the con- 
vexity, of the anterior, middle, and posterior lobes, and of the motor 
g'anglia, are most frequently accompanied by epileptic seizures. Epilep- 
tiform symptoms are also observed in hydrocephalus, cerebral hyper- 
trophy, cerebral syphilis, parasites of the brain (cysticerci), and in insanity. 
We possess some observations with regard to the spinal origin of epilepsy 
in man, to which we have previously referred in the chapter on vertebral 
caries and other lesions of the vertebra?. Some cases of epilepsy due to 
a lesion of the sciatic nerve have been published by Billroth (I-angen. 
Arch., Bd. XIII., 1871— disappearance of the attacks after exposure of 
the adherent sciatic nerve) and Schaffer (Aeratl. Intelligenzhl., 1871). 
Examples of epilepsy caused by & wound in the hes-d 8.t« 'owiti.V\ovL<A. 
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L*Td«n, M«■(?llod<^, and oth«in, bat a tt^iag oS taror wh ofM^ 
, rinmltaiieuuBly with the wound, and it t* tctj «li<ir«ill *- 
. iIdo ths part pUyud by each of these facton. 
Irritation pruceodiiiji- froni tho fi^nital otgaos tnar give ma to tpi- 
tj hy Ita reaction ufKin the nerve-ceatrea. We have diacwwri tait 
Mtrm at aiillloient length in the chapter on hysteria and bysten>«pi- 
\j (nterinv Kpiluuiy of the ancients). In a case reponed by CX Uayer, 
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the apllaptia ooiivulaiona ceased after the rcstoratioa of a oterine ante- 
Tsn^oii. In youn|{ subjeotit, onanism frequently devtikips epilep^and 
mnuit Ita continuancu. I have seen two cases in whtcfa the diseue 
dcvalopad after the 6rat acts of sexual intercourse, bnt there waa an aa- 
' ' ' d hereditary influunuo acting upon these patienta. 

of •pilepi7 li B> niTS ■■ it la intereRtiiD^. I hate had tkc opif*- 
, ona ozampla o( this character, A foniig woman. twen^-lNi 
o bad hnsn previously hcallhj, suffered, at the end of Ibo fomth 
), after Che perrnrmniice of tho scxani act, from scale paina ia the 
ers soon attundod by oonvulstans combiDed witii loas of ctmaduMt- 

) fotlowInK wenlCB the patieat sbBtained from coitus, and enjofcd 

r y ffsst hsallE. Wb«n iha attain Indnlged in Hexoa] iDteiconrse, the epiieptie ■eimei 
r fct uni ail and soon hanan to nociir Hjtouraneoualy, at first oa\y at Uie meos^ua] epochi, 
1 (id, ata lalar period, Immpnatlvu ut the luenHea. The patient did not place h^ndf 
I pwtar msd lost oars until aFt«r Mtntrntion from her hoBband. Upon examination,! 
I 4Wlj MiwlUrs point wss Toand at uio nnterior and inferior portion o( the Tsatibule of 
"^ *S((ll>a, at lbs Uvat of ths Tomnioi of the hTinen and of the adjacent mnoooi 
nalffsus. An attack nt eullaps; oould be invariably produced by pressing npon 
la )N>lut. and ann by touuhlui; it lightly with nitrate of silfec ; if the examicatioa 
rra jnoliinjfad , tha attaok lasted muoh lonifer. The uterus was normal and insensi- 
bM In pfmMurti; thor* worn no aymptoms of hyBteria, Fermginona mineral waton 
and IfHial trAstmnnl jirovnd Inofteotual. but tba attocko of epijepay disappeared after 
ttia aiuliilini uf tba ssusltlvs parts, and have remained absent for the post two yesia 

Finally, peripheral irritation {cicatricial retractions, foreign bodicM^f 
worms, neuromata) may implicate the brain, by direct irradiarion or ^H 
nflflx moans, and may givo rise to s)*mptoraa of epilepsy. Le\-iiiEt^B 
has published ^Deutsoho Klinik, Oct., 1867) two cases in which the pa- 
tients, after having borne heavy burdens, became affected with convulsive 
movements in tho arms; shortly afterwards these movements also affected 
thn face, and terminated in loss of consciousness. The discovery of these 
•tiolugioal faotDra determined the nature of the treatment to be employe^l 
In ihnsa casKB. (Recovery was obtained by the employment of the "" 
tinuuu* current.) 
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For a few years past, experimenters have been busily investigati 
tho palhogony of epileptic affections. Although they have been unabl 
to discover the intimate changes which lie at their foundation, experi- 
mentation has, nevertheless, revealed to us various factors which are 
oariable of giving rise to epileptic seizures. We shall attempt, in the 
(ollowirig remarks, to throw into relief the essential features of the pre*- 
ent theories on this question. Sollj-'s theory of arterial congestion 
pears insufficient to explain the phenomena of epilepsy. This hypothi 
18 contradicted by the appearance of convulsions in animals who hav^l 
been deprived of blood, and by the experiments of Kussmaul and TenneTi 
By artificially producing intense cerebral hypera;mLa (by section of tbfl 
cervical sympathetic, and ligature of the internal sad external jagulftt- 
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veins), (hese authors noticed the deWopmpnt of dizzinpss, weakness of the 
legs, exophthalmia, and alownesa of the respiration, but no epileptiform 
convutsionB. It must also be remembered that in epilepsy the loss of 
consciousness occurs at a period when the face is ps!e, and that in those 
cases in which there is a considerable flow of blood to the brain {as id 
hypertrophy of the left ventricle), vertigo, apoplexy, and paralysis occur, 
whUe epilepsy never does (itomberg). The appearance of epileptiform 
attacks under the influence of venous stases has been rendered doubtful 
by Kussmaul; nevertheless the experiments of Landois and Herrmann, 
which we have quoted above, have directly demonstrated tfieir occur- 
According to Sehroeder van der Kolk, the pathogenic condition in 
epilepsy is an exaggerated excitability of the medulla oblongata, which 
is always associated with dilatation of the vessels in this organ and in 
the neighboring parts. This dilatation, which increases with the con- 
tinuance of the paroxysms, gives rise, on the one hand, to reflex move- 
ments from congestive irritation of the ganglion -eel la, and, on the other 
hand, to exudations, thickening, and, finally, to fatty degeneration of the 
TasGular walls. The dilatation of the vessels also extends to the cerebral 
cortex, causing psychical disorders attended by excitement from irritation 
of the ganglion-cells, and, later, produces imbecility and idiocy from de- 
struction of these cells. The disorders of speech, which are sometimes 
observed in epilepsy, may be explained by changes in the olivary bodies 
and in the nuclei of the hypoglossal and facial nerves. While admit- 
ting that Schroeder's deductions are not invulnerable at all points, they 
nevertheless possess the merit of calling attention to the part played by 
the medulla oblongata in epilepsy, a view which is still further confirmed 
by later experiments. 

Marshall Hall hos attributed the principal part in the prodnetion o( epilepsy to the 
tonio apasin of the musclea of the neck I'trachelianiua) and oC the muacles of the larynx, 
gome of the Eymptoma (loss of eonHviouBnei^sl are due to obstractioa to tbu return 
eironlation, and oliers (clonic BpnBms) to the !i£phyria. This theory is refuted by the 
fact that the paroxysm does not always beg'ia, oa MarelmJl Hall supjioBGd. with spaem 
of the glottis, but, lu the large majority of coses, with Iobb of coBBciounness ; at other 
times the oloaio oonvoIaiouB ore well marked, before laryuf^ismuB bos developed. But 
to M. Hall belongs the credit of baviug fimt pointed oat the analogies betweea spaaux 
of the glottis and HtrauKulatiou, and epilepsy. 

Finally, the previously mentioned experiments of Kussmaul and Ten- 

I ner demonstrated that the loss of consciousness and the convulsive mo\'e- 

nients are due to a sudden and considerable cerebral anemia, caused by a 

' Bpasm of the cerebral arteries. According to these researches, the point 

iof departure of the vascular spasm is found in the medulla oblongata; in 
the attacks of epilepsy, caused by spasm of the glottis, it is found in the 
nuclei of origin of the pueumogastrio and spinal accessory nerves. 
The loss of consciousness and the insensibility have their origin in the 
oerebral hemispheres, the convulsions in the excitable region situated be- 
hind the optic thalami. 
We will now examine with greater attention the characteristic symp- 
toms which are manifested on the part of the vascular sj'stem. As the 
i majority of authors admit, almost all epileptics become pale a short time 
I previous to, and at the beginning of, the attack. 

f In some cases reported by Rosenstein (Berl. Kh'n. Wsohr., 21, 1868), 

I the sensory disorders constituting the aura were situated in.twiMOs^'nVoaR. 
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retationa with the T&ecular nerves of the brain are well known (pains 
radiating into one of the supraorbital nerves, into the occiput, cheeks, 
and nose, redness of one-half uf the nose, swelling' of (he eyelids, followed 
by pallor of the face, loss of consciousness, and convulsions); in other 
patients the aura consisted chiefly of disorders on the part of the vaso- 
motor nerves. In epileptic guinea-pigs, Brown-Scquard has seen narrow- 
ing of the arteries of the pia-mater at (he beginning of a convuluon. As 
Voiain has observed in epileptics by means of the sphygmograph (Ann. 
Mid. Psychol., July, 1867), the initial contraction and subsocjuent relaxa- 
tion of the arteries are recognized by the following signs: the line of as- 
cent of the pulse, which is at first lower, becomes markedly higher, its 
convexity becomes more pointed, and the line of descent is markedly di- 
crotic. The pulse gave the same trace in patients who suffered from epi- 
leptic vertigo, although similar phenomena were not observed in healthy 
subjects. The occurrence of vascular spasm is further confirmed by aa 
arterial anomaly observed by Pereira in an individual in whom tbe carotid 
originated from the vertebral through the medium of the basilar; this 
patient was epileptic, and absence of the radial pulse (from spasm of the 
carotid and vertebral) was observed during the epileptic fits. I have also 
published (Vol. L, p. 100) a case of cerebral tumor which supports this 
theory; in this case the epileptiform attacks were accompanied by sud- 
den pallor, and the pulse became small and feeble. Finally, the antemio 
origin of epilepsy is stiU further substantiated by observations of embo- 
lism of the carotid (as in a case of aneurism of the aorta, in Oppol- 
zer's Clinic), accompanied, during- life, by severe eclamptic attacks, and, 
by the analogous phenomena which occur in certain puerperal metrorrha- 
gias, and after certain operations of Ligature of the carotid. 

In fact, the hypothesis of a vaso-motor neurosis of the brain offers the 
most satisfactory and simple solution of the phenomena which occur dur- 
ing an attack of epilepsy. A vascular spasm, starting from the vaso-mo- 
tor centre, rapidly becomes general, and causes cerebral ana?mia, thus 
causing an obstruction to the reciprocal reactions which transpire between 
the blood and the brain. This circulatory disturbance in the cerebral 
hemispheres gives rise to loss of consciouaness, and acts, on the other 
hand, as a powerful stimulus of the centre of convulsive movements which 
is situated in the pons varolii and medulla oblongata. - The nuclei and 
the root fibres of the sensory cranial nerves, which occupy this region, 
and tlie fibres of the tegmentum, which are interspersed with ganglion- 
cells, readily transmit the stimulus to the motor fibres. 

The cerebral ansemia also acts as a strong irritant to the respiratory 
centre bordering upon the regions which we have mentioned. The irri- 
tation is gradually propagated to the centres of innervation of the various 
respiratory muscles, and produces severe dyspncea and spasm of the re- 
spiratory muscles, thus tending to increase the venous repletion of the 
brain. The irritation of the trigeminus in epilepsy, which Brown-Suquard 
has observed in fais experiments, is explained by the part which the large 
root of this nerve takes in the formation of the tegmentum pedunculi. 

When this abnormal excitability of the nerve-centres, which is pecu- 
liar to epileptics, is present, it is very probable that the irritation of the 
cerebral and spinal centres, which we have mentioned, is produced simul- 
taneously. This appears to be especially so in severe and old forms. In 
the miider forms, in which either the loss of consciousness or the convul- 
sions predominate at first, it appears that the stimulation of one of these 
centres prevails over that of the other. This depends probably upon the 



i 



DISEASES OP TIIE HERTOtJS SYSTEM. 73 

primary degree of inteneity and extension of the vaao-motor irritation. A 
rapidly subsiding vasq-motor irritation, with unequal distribution of the 
biood in the cerebral lobes, will give rise to epileptic vertigo, or petit mal, 
A eircumscribed vascular spasm produces partial epilepsy; severe attacks 
depend upon a central vascular spasm, recurring periodically and devel- 
oping rapidly; the status epilepticus is produced by a continuous central 
irritation, preventing, in the beginning, the return of consciousness, and 
then terminating in inflammatory exudations, and perhaps even in paral- 
ysis of the vaso-motor centres. 



Diagnoaia. 

As ft rule, no difficulty is experienced in recogniEing an attack of true 
epilepsy; but certain forms may lead to error, especially those ^^'bicb are 
characterized by incomplete paroxysms. The comatose condition follow- 
ing an attack may be mistaken for apoplectic coma (Sauvages, Trousseau), 
especially when the onset of the attack has not been seen, or when the 
slight spasms have been overlooked. When the coma is prolonged (this 
occurs in certain cases, especially in old age), the diagnosis is rendered 
certain after it becomes evident that no paralysis exists during and im- 
tDediately after the coma. 

The signswhich distinguish an epileptic fit from an hysterical paroxysm 
have been referred to under the head of Diagnosis of Hysteria. In 
eclampsia all tbe characteristic signs are similar to those occurring in 
epilepsy. In order to exclude epilepsy, we should pay attention to the 
existence of pregnancy or the puerperal condition, to disorders of the 
urinary secretion, to the presence of an abundance of albumen and of 
casts in the urine, to the existence of dropsy and the discovery of car- 
bonate of ammonia in the blood drawn by venesection. It is much more 
difficult to discover positive signs which will enable us to differentiate the 
eclampsia o£ children from epilepsy. On account of the delicate organi- 
zation and peculiar excitability of the brain of the child, an increased How 
of blood to the head, the exhaustion following diarrhcea, or an irritation 
originating in the digestive canal, may give rise to epileptiform convul- 
sions. In order to make a correct diagnosis, the physician must take into 
consideration all the surrounding circumstances, and all symptoms which 
may indicate an affection of the cranial meninges or of the brain ; the 
development of tuberculous cerebral tiimors, which are accompanied by 
disorders of motion, sensation, and the special senses, must also be con- 
Many authors have complicated the discussion of epilepsy in adults 
by establishing artificial categories which are hardly justifiable. This 
classification, moreover, possesses no interest, either from a theoretical or 
a practical point of view. The simplest and, at the same time, the best 
plan is that of determining in each case whether the disease is central or 
peripheral, idiopathic or symptomatic. 

Idiopathic central epilepsy Is recognized without difficulty, in the 
majority of cases, by devoting some attention to the etiological factors, 
Tlie tymptomatic Jbrms of central epilepsy are distinguished by the 
previous history and by other characteristic signs belonging to the pri- 
mary diaeaae. The epileptiform attacks which occur as intercurrent 
phenomena in cerebral tumors (tumors of the convexity, anterior and 
posterior lobes, motor ganglia, and cerebellum) are almost aiv^.'^i i»&- 
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ciently explained by the coexisting motor and sensory disorders. 

have previoualy mentioned (Vol. I,, p. 139) the probable signs of epi , 

Bed by oysticerci of the brain. The epileptiform symptoms of oere- 
htlis and of congenital cerebral syphilis have also been discussed 
, p. 153). Epileptiform seizures which are caused by cerebral hy- 
pertrophy and embolism of the internal carotid (three times in thirty-nine 
cases, according to Lanoereaux) are accompanied by other grave symp- 
toms, to which we have previously referred. In paralytic dementia, epi- 
leptiform attacks occur in the beginning, or, more frequently, at a more 
advanced period; but the parts affected by the convulsions almost always 
remain paralyzed for a certain length of time, and contraoturea are ob- 
served during and after the attack ; not infrequently some embarrussmeiit 
of speech, or other characteristic phenomena of paresis or paralysis in the 
muscular system, is noticeable after the epileptic seizure. 

In peripheral epilepsy the disorders of motion or sensation precede the 
loss of consciousness; the secondary participation of the brain, leading to 
the attack, occurs from irradiation or reflex action. In order to diagnos- 
ticate this variety of epilepsy, we must be able to find, by examining or 
questioning the patient, a peripheral irritation or a nervous lesion, which 
will account for the starting-point of the disease. Epilepsy, which is thus 
produced by Irritation from worms, cicatrices, or traumatism (Levinstein), 
18 readily susceptible of recovery. The simulation of epilepsy is fre- 
quently attempted, and is sometimes difGcult to detect ; but careful obser- 
vation will usually enable us to recognise the deceit. The satisfaotion 
with which the individuals refer to their disease, and the time and place 
which they choose for the attacks in order to accomplish their end, con- 
trast markedly with the disposition of true epileptics, who confess to the 
existence of their complaint with timidity and sorrow. The exaggeration 
of the symptoms of the fit, the imperfect copy of the asphyxia, the 
fatigue which rapidly develops, the signs of irritability produced by the 
sudden application of strong electrical currents, the action of light upon 
the pupils (according to Romberg they do not react in true epilepsy) are 
other features which enable us to unmask the imposition, Yoi&in has 
recently employed for the same purpose the examination of the pulse 
with the sphygmograph ; we have seen that this instrument gives a pecu- 
liar trace in epileptics, on account of the existence of vascular spaem, ^^ 



Proonoaia. ^ 

Hippocrates, Galen, Morgagni, Boerhaave, Tissot, and Odhellua admit 
the curability of epilepsy; Esquirol, Georget, Valieix, Monneret, Delasi- 
auve, Beau, etc., took a pessimistic view of the question, and abandoned 
the patients to their unhappy fate, without any attempt at treatment. 
In later times. Trousseau, Herpin, and Portal have endeavored to free 
epilepsy from this long prnsoription, and Trousseau has stated (Gaz. des 
H6pit., April, 1855) that in twelve years he obtained twenty reooveries 
among one hundred and fifty cases of epilepsy. We can readily under- 
stand why a recovery from this disease should be much more strongly 
doubted by hospital physicians than by those in private practice, the for- 
mer coming in contact with chronic forms, complicated with mental 
diseases, and the latter seeing cases in the early stages. Spontaneous 
recoveries are exceedingly rare (about four per cent., according to Beau 
and Maisonneuve). The elements of the prognosis are: the etiological 
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conditions ot the disease, the age at which it develops, its duration, and 
the frequency of the attacks. The idiopathic variety presents a favorable 
prognosis when it is treated early and is not complicated by any hereditary 
influence. We must not neglect to treat petit nial, and must take into 
consideration all the individual circumstances o£ the case. Symptomatic 
epilepsy has slight chances of recovery. The most severe form is that due 
to the presence of cerebral tumors; there is much more chance of recovery 
■when the disease is secondary to cerebral syphilis or lead-poiaoning. 
Those forms which are eomphcated with insanity present few chances of 
recovery. Schroeder van der Kolk has, nevertheless, seen patients, who 
had become insane from the influence of epilepsy, recover from the men- 
tal disorder after a cure of the epilepsy had been effected. The prog- 
nosis is more favorable in reflex epilepsy; if we can succeed in removing 
the causes of irritation, which are acting from the periphery, the epilepsy 
■will disappear at the same time. It is stated that the disease is curable 
when it develops during the period of dentition ; it is regarded as incur- 
able when it begins in the early years of childhood and is prolonged be- 
yond the age of puberty. Cases which develop during youth, especially 
those which are due to disorders of the genital organs (with the ei- 
oeption of those caused by an inveterate habit of onanism), have a more 
favorable prognosis than those appearing in adult life. Nocturnal epi- 
lepsy is more dangerous than the diurnal form, because it affects the 
patient during sleep and often when he is not under surveillance. The 
varieties attributed to chlorosis, annemia, or other unfavorable conditions, 
may recover i£ these causes are removed in time. The duration of the 
disease is of the greatest importance with regard to prognosis, and re- 
covery is so much the more difBcult the longer the disease has lasted. 
The prognosis improves if, during the course of the disease, the fits ap- 
pear more infrequently and are shorter and lighter. When the patients 
nave long remissions, during which they merely present epileptic vertigo, 
we may always hope for recovery, according to Herpin, if the disease has 
not lasted more than ten years. The prognosis is not unfavorable if the 
number of attacks does not exceed one hundred ; if the attacks number 
from one hundred to five hundred the situation is grave, and becomes 
still more serious if they exceed the latter figure. 

We should be very reserved in giving a prognosis, and very skeptical 
with regard to cases of recovery, since relapses are frequent, and may 
occur even after the attacks have disappeared for several years. The fita 
may become more infrequent under the influence of strict habits of life 
and diet, and the patienta may enjoy satisfactory health for years, but, 
BS a rule, they do not live to an advanced age. Death may occur during 
a convulsion from a fall, from asphyxia, pulmonary oedema, cerebral hiem- 
orrhage, or rupture of the heart (Short and Voisin), Irrespective of the 
nonvulsions, death is caused by marasmus, tuberculosis, cerebral softening, 
and various intercurrent diseases. 



TVeatment. 

At the onset of the affection the chief aim consists in relieving the 
morbid impressionability of the nerve-centres, and the extreme excita- 
bility of reflex action, before the functional disorders have become estab- 
lished in a chronic form and have produced tissue changes in the nerve- 
cells. 
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Recovery is impOBsible unless we nre able to moderate, by & 
ficiently complete and prolott^^ed rest, the peculiar erethism of the at 
centres. Before we can state with certainty that recovery from epilepsy 
(vsteni must have presented no derangement 
Its integrity must have been proven by its re- 
sistance to numerous and varied irritations. IE this is done, the number 
of so-ealled recoveries will be found to diminish very considerably. 

During the attack we should endeavor to protect the patient from in- 
juring himself, from falling out of bed, and from biting the tongue (by 
placing a cork, or a small piece of wood covered with a cloth, between the 
teeth), and should remove the mucus which accumulates in the mouth and 
which may give rise to symptoms of asphyxia. Parry has employed com- 
pression of the carotids or the inhalatioti of chloroform in order to shorten 
asphyxial attacks of long duration ; these measures are only indicated in 
extremely rare cases. 

The treatment oE epilepsy should be begun by endeavoring to remove 
the cause although this is usually more easily said than done. It is, above 
al', necessary to examine the various internal viscera as carefully as possi- 
ble. Retracting cicatrices, tumors, osseous eetjuestra, foreign bodies, 
worms, and concretions sometimes give rise to attacks of epilepsy, which 
do not disappear until the offending substance is removed. In Rosenstein's 
cases, in which the attacks were preceded by vaso- motor irritation, and in 
IjCvinstein's two patients, who, after havin;^ carried heavy burdens, sui- 
fered from spasms in the upper limbs, terminating in true epileptic con- 
vulsions, recovery followed tonic treatment and the application, of the 
constant current to the diseased nerves. 

In young, delicate subjects, especially those near the age of puberty, 
we can evidently produce the most favorable conditions for recovery, by 
methodically increasing the vigor of the nervous system, by calming its 
abnormal excitability, and by developing its power of resistance against 
bII forms of irritation. A prolonged trip to the country, the removal of 
everything which tends to stimulate the intellect and sexual appetit 
and well-regulated hydrotherapeutio treatment {frictions, lialf-batna, d( 
sal allusions) may canse the attacks to disappear. I know that this 
suit can be achieved in many cases. In a young man under my 
attacks of epilepsy which were duo to o ' '' ' '' 

erate indulgence in sexual intercourse. 

With regard to medicinal treatment, 
remedies which are still in use, and the i 
we are somewhat better acquainted. 

The salts of zinc (oxide, valerianate, and lactate) have been hi 
praised by Herpin, who obtained good results therefrom {in more 
one-half of his cases), especially in children and old people. The prepp- 
arations of zinc should be administered to children, in increasing doses, 
from 0.05-0.50 p. d., and continued for several months. In adults 0.50-3. 
grammes are given daily, and treatment should not be discontinued 
fifty to one hundred grammes of the remedy have been taken without any 
good effects. Other observers are much more guarded in their praii 
of this drug. 

The preparations of copper, bismuth, and antimony are very littli 
at the present time, with the exception of the ammoniated sulphate of 
copper, which is sometimes employed (0.03-0.07 p.d., Herpin). Nitrate 
of silver is one of the most highly recommended of tbe metallic prepara- 
tions. It is prescribed in pill form, 0.006-0.08 being given twice » d»y 
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the beginning', and the dose being then increased until 0.20 is ad- 
ministered in the twenty-four hours. 1 have never seen argyrism pro- 
duced before the patient had taken five grammes of tbe drug. In all cases, 
it is well to suspend treatment temporarily after it has been continued 
for a certain length of time, especially if the patients complain of pains 
in the stomach. Cases of complete recovery under this plan have been re- 
ported, but, in very many cases, the only results obtained were the pro- 
duction of symptoms referable to the argyrism. Trousseau bas seen one 
patient who experienced no benefit despite the existence of argyrism, and 
despite castration and tracheotomy, which were performed upon the pa- 
tient, at a later period, in England. 

Fowler's solution is given in doses of tive to ten drops p. d. (upon a 
mp of sugar), and has a favorable effect upon the form of the disease. 
The ferruginous preparations, especially the carbonate and cyanide of iron, 
often produce good effects in anxmic patients. Belladonna, wbich was 
first employed by Greding, has been extolled more recently by MichCa 
and Trousseau. On account of the ready decomposition of the leaves 
and of the extract of belladonna, and the unequal proportions of atro- 
pine which they contain, even in the fresh condition, it is better to 
prescribe atropine in the form of the sulphate (according to Michea in 
the form of acid valerianate). According to Skoda (AUg. med, Zeit., 
14, 1860), atropine ia relatively the best remedy against epilepsy in our 
possession. 0.03-0.05 of sulphate of atropia are dissolved in tive grains 
o£ water, and one to two drops of tliis solution are given daily. The 
dose is increased each week by a drop daily; the patient is held at the 
dose which has produced manifest improvement, and the dose is then 
gradually diminished in an inverse ratio. From time to time it is neces- 
sary to suspend treatment, especially if considerable dilatation of the 
pupils occurs, with marked dryness of tbe throat, muscular weakness, and 
disorders of the special senses. 

Bromide of potassium was first administered in epilepsy by Locock 
and M'Donnel, and the latter author called attention to the efficacy of 
the drug in large doses. For some time past the remedy is also used 
largely in France and England. 

According to the experiments made by Eulenburg and Guttmano, 
both upon cold-blooded and warm-blooded animals (Vircb. Arch., 1. H., 
1S67), bromide of potassium acts chiefly upon the central nervous system, 
and gradually diminishes motor power, as well as sensory perceptions and 
reflex excitability, until they entirely disappear. In order to obtain re- 
Buits in man which are at all comparable to the effects just described, 
large doses must be administered. We begin with four grammes daily 
(which the patient dissolves in a glass of sugar-water, or encloses in a 
wafer), and increase this dose, in ordinary cases, until six to nine grammes 
are taken daily. In severe forms we may begin with the latter dose and 
increase it up to twelve grammes (rarely much higher). I have become 
convinced that this drug is more useful in recent than in old cases, but, 
even in the latter, it almost always diminishes the number and violence 
of the attacks, Radcliffe, Brown-Sequard, Russell -Reynolds, Voisin, Le- 
grand du Saulle, Pletzer, and Eulenburg have reported cases of perma- 
nent recovery from the employment of bromide of potassium. In epi- 
leptic hysteria, in which the attacks occur with the menses, benefit is 
derived from the use of the drug for a short time before each menstrual 

According to the observations of Gut tmann and Sander, the qS%%\.'m.'^<i^ 
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tbe nervous system is due to the alkaline base, but the same results have 
not been obtained from cbloride of potassium. I'he use of bromide of po- 
tassium may be attended with some annoying symptoms, such as theappeai^ 
ance of acne pustules, and, much more rarely, of angina or gastne dislnrb- 
HQces, which disappear after a short suspension of the treatment. This 
remedy may be given for severalmontfas in succession, with short intermis- 
sions, and the gravity of the disease demands that this method of treat- 
ment should receive the necessary care and attention. In sensitive patients 
we may employ the bromide of sodium, which, in my experience, acts a^ 
a milder remedy than the corresponding salt of potassium. Curare was 
first recommended in epilepsy by Thiercelin (Acad, des Sciences, Nov., 
18G0), and then by Benedikt. In a certain number of cases, I have em- 
ployed a solution of 0.05 of curare in five grammes of water, with the 
addition of three or four drops of absolute alcohol. For a period of two 
or three months I gave a subcutaneous injection every two days, increas- 
ing the dose gradually from 0.001^.009. In seven patients whom I 
treated in this manner (of which four cases were without hereditary 
antecedents, and two suffered from epileptiform hysteria), and in five 
other patients treated similarly at the Vienna Lunatic Asylum, the drug 
produced no permanent good eifeots. Beigel, Voisin, and Liouville have 
since arrived at a similar conclusion. In one of my cases (Wien. Med, 
Presse, 6, 1867), after an injection of 0.01, symptoms of poisoning ap- 
peared, consisting of nausea, vertigo, redness of the face, painful throb- 
bing in the temples, general exhaustion, acceleration of the pulse, and 
great thirst; chemical analysis of the urine showed the presence of sugar. 
These symptoms disappeared after rest and simple treatment. 

Narcotics must be cautiously administered in this affection. I have 
seen one patient (loc. cit.) who, after great excitement, had fifteen to 
twenty attacks in one day; his excitement and eriea induced me to give 
him, for three days, a hypodermic injection of 0.01 of morphine; the pa- 
tient then became more quiet, and remained free from the epileptio 
seizures for six months. Quinine is sometimes useful in intermitl 
epilepsy. 

We may finally mention Chapman's plan of treatment, in whii 
caoutchouc tube filled with ice-water is applied to the back of the pati« 
(for two to eighteen hours, according to the circumstances of the casej 
the limbs are rubbed while plunged in warm water, and are then placed 
in dry cloths. These operations should be followed by exercise, deep in- 
spirations, etc. Treatment is ineffectual in the status epilepticus; Browne 
has lately observed good effects from the cautious employment of nil 
of amyl m inhalations. 
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BCIj^MPSIA {ai 



E epilepsy). 



Undee the generic term eclampsia are included thos 
tions which have also been called acute epilepsy, on account of their great 
analogy with that affection, and which present, as a common characteristic, 
alternations of tonic and clonic Bpasms, with loss of conscious nesa. In 
the absence of any other guide, we must rely upon the etiological condi- 
tions for the differentiation of the various kinds of eclampsia. We shall 
therefore study, in succession, the eclampsia of pregnant and puerperal 
women, the eclampsia of children, toxic eclampsia, and the eclampsia due 
to contagious and miasmatic influences. 



A. — Eclampsia of Pregnant and Pueepeeal Women. 
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r in the last two or three months of pregnancy, 
jntly during delivery, and especially in the period 
pulsion. Primipara are most exposed to the disease 
me hundred cases, C. Braun) ; robust, sanguine, young, 
I are, as a rule, more liable to the affection than feeble 
Multipara, who have previously had eclampsia, soi 
times manifest a certain predisposition to its development (Litzmann), 
Eclampsia may develop suddenly or may be preceded by certain ]. 
dromata. The latter consist of an unusual agitation, cephalalgia, pains 
in the epigastrium or uterus, a feeling of heaviness in the limbs, illusiona 
of the senses, etc. If, in addition to these symptoms, oedema deve 
especially in the labia majora and around the malleoli, if the urine 
tains albumen, or if an analysis of the blood shows the presence of car- 
bonate of ammonia, there is every reason to fear an attack of eclampsia, 
(III one case Oppolzer and Braun predicted its appearance two days in 
advance, from the results of the analysis of the blood.) An attack of 
eclampsia presents the same symptomatology as epilepsy, and we may there- 
fore omit its description. 

The seizure may last from a few minutes to a quarter of an hour, and 
is followed by a condition of coma. The disease often terminates after a 
single convulsion; in those cases in which the seizures are separated by 
long intervals, each attack is preceded by the prodromata to which we 
have previously called attention. In severe cases the patients only rally 
from the coma to fall into another attack, and death occurs without a res- 
toration of consciousness. When the attacks cease, the stage of coma 
often continues several days until consciousness and the functions of 

rcia! sense are gradually restored. Memory is very much affected in 
so oases; the patients do not know that they have been confined, and 
reftue to recognize their offspring. 
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Ttie labor paina aad the act of delireiy sadeipi TBiiofu modiSeations in diSeient 
caaea. It tbe pvoxjvn oocnra ilnrinK the flnt penod of labor, th« ntenu is cmti-acted 
and Brm to Um feel (aithoo^ thii liiiaanlaiai doaa sot iBiInmce (he itilatation of the 
oeiriil, and the prc niM M o« iatiot ta Ktantad. Wk«a the cdampcic attack occnn U 
the mommt of npootaDoona expalatOB. Uk deliTMj of tbe child occms rerf Fapidlj. 

Tfaere is often oo tiace of paina when tbe paroxTim lm,iiii, but tbe eclampaia pro- 
rokea poiiu. and the delimy of the dtild therefom ia abacat alwajrs produced prema- 
torelf. Nerertheteaa, tbe eclamptic altaefc aod the labor p^na may be aepaialed b; 
an iutenal of sevetal weeln, and, even whea the paina appear, the womaa is almoC 
alwaja deiivered of a dead child. The dfth of llie fcetoa ia not attiibnlable, u 
Kiwiach tbinki, to ciieulatoij diatotbaooea developing in the placental vensela, but 
tather lo anemic poiaonicg aSeciingtbe child thmiif^ the blood of the mother. Upon 
aereral oecaaiooa conHdeiable qnantttiea of area have been foaod in the b)ood of tho 
anbilicaJ cord of cbildtaa who were bom alive and whoae mcthera had Buffered from 



The termination of the disease is extremely rariable. Certain wamen 
m&ke a perfect recovery; but others have hardly escaped tbe danger con- 
nected with the convulsions when another presents itself, in the shape of 
puerperal fever, for which the exudative processes of eclampsia appear to 
create a predisposition, and which almost always proves fatal to the 
patients. Very many patients succumb to the eclamptic attacks; accord- 
ing to C. Braun, among forty-four women, nine died during the con?ul- 
Bions and five from the sequences of puerperal fever. Death may occur 
from asphyxia, hiemorrhage, serous infiltration of the bratn, secondary 
cerebral inflammation, or pulmonary cedema. A much more important 
and striking fact, which is often observed upon autopsy, is the Alteration 
in the kidneys, characterized by the lesions of the stage of hyperfemia at 
exudation in firight's disease. On account of the short duration of the 
affection, tbe stage of fatty degeneration and renal atropfay^ is rarely 
observed. 

Authors are still divided iti opinion with regard to the nature of eclanip> 
oia. As Frerichs first showed in his classical treatise (Die Bright'scbe 
Krankheil, Braunschweig, 1851), puerperal eclampsia is only obser\'ed in 
those women who have suffered, during pregnancy, from Bright'a de- 
generation of the kidney. In consequence of the disorders in the urinary 
secretion, the albumen of the blood passes into the urine, while, inversely, 
^be urea of the blood is eliminated by the urine In insufficient quantity; 
hence results an accumulation of urea in the blood. The urea ia then 
transformed in the blood into carbonate of ammonia by the action of an 
unknown ferment, and the poisonous action of this substance upon the 
nerve-centres gives rise to eclamptic attacks. The presence of urea in 
the blood does not suffice, in itself, to give rise to the symptoms in ques- 
tion, (or, according to the ejcperimental researches of Frerichs, the injec- 
tion of urea into the vessels does not produce eclampsia. Urea is often 
found also in the blood of patients who have died from Bright's disease 
without having presented any symptoms of unemia during life. 

According to Treitz, the saturation of the blood with urea in Bright's 
disease is followed by its elimination throughout the intestinal caual; the 
substances with which it here comes in contact cause its transformation 
into carbonate of ammonia, which passes into the blood and produces 
eclampsia from ammonirmia. 

Spiegelberg and Gscheidlin have recently succeeded in demonstrating 
the presence of carbonate of ammonia in the blood of an eclamptic patient 
(Arch. f. Gynaek., I. Bd.). Stockvis, Spiegelberg, and Heidenhain have 
produced eclamptiform attacks in animals by the injection of carbonate 
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L into the crural vein or artery. Rosenstein's experiraenta 
{Virch. Arch,, Bd. 56, 1872) were attended with similar positive results, 
and the attacks did not cease until the spinal cord was separated from 
the brain. But carbonate of ammonia merely gives rise to eclamptiform 
attacks, while ureemic poisoning produces convulsions, delirium, and coma. 

The theory just advanced has been strongly combated, at difierent 
times, by Kiwisch, Scanzoni, and Krause, who regarded the coexisting 
Bright's disease as merely of secondary importance, and considered it 
as an accidental complication. They regarded the eclampsia as due rather 
to the mechanical action produced upon the nerves by pregnancy and 
parturition (rigidity of the lower segment of the uterus, abundance of 
the amniotic fluid, transverse presentations, manual interference, abun- 
dant haemorrhages). Puerperal eclampsia should therefore be regarded 
as a reflex process, like the reflex epilepsy produced by peripheral irrita- 
tion. 

According to the observations collected by Braun at the Vienna Ma- 
ternity Hospital, there were forty-four cases of eclampsia in twenty-four 
thousand confinements; eight other cases were merely accidental compli- 
cations of pregnancy, two being due to hysteria, four to habitual epilepsy, 
one to capillary cerebral hremorrhago, and one to poisoning with carbonic 
oxide gas. Albuminuria was present in all the other cases. According 
to the observations referred to, eclampsia was immediately due to Bright's 
disease in the very large majority of the cases in question. Degenera- 
tion of the kidneys was observed in a considerable number of autopsies, 
and we must remark, in addition, that the sympton^s of urtemia, which 
are observed in animals after extirpation of both kidneys, present the 
same characteristics as the acute albuminuria of pregnant females. Even 
before the eclampsia develops, albumen and casts are found in the urine 
of pregnant women. The appearance of casts in the urine is especially 
important, since albumen may be found in a normal pregnancy. Blot 
gives the average proportion of albumen in the urine of those patients 
who suffer from albuminuria, but are not eclamptic, as thirty-three per 
hundred, and in eclamptics as about seventy-four per hundred. 

Nevertheless, the renal affection does not appear to be sufficient to 
fully explain the morbid process in all cases of the affection. In certain 
instances we must also take into consideration the cerebral anaemia follow- 
ing profuse hremorrhages, the changes in the blood which predispose to 
puerperal fever, and, in a very large proportion of cases, we must admit 
the existence, as in epilepsy, of an abnormal excitability of the nervous 
system. The latter, under the influence of pregnancy and especially of 
the labor pains, or in consequence of the compression exercised by the 
uterus upon the sacral plexus, will give rise to convulsions. 

From a diagnostic point of view, we readily comprehend how serious 
are tlie consequences of mistaking eclamptic attacks for other paroxysms 
presenting analogous symptoms, since the prognosis and treatment are 
et^ually affected by such an error. A careful ph;^Bician will not readily 
mietake uneraic eclampsia for choliemic convulsions, the symptoms of 
poiaoning, chorea gra\-idarum, and the syncopal attacks or spasms which 
are sometimes observed during pregnancy. According to Bourneville's 
recent investigations, the temperature in ursemia becomes progressively 
lower until death, while in puerperal eclampsia it follows an ascending 
oouTse (42''-43° U). A sinking of the temperature curve is a favorable 
prognostic sign. Hysterical and epileptic convulsions furnish the most 
frequent source of error. In the chapters on HyatetVa ani &p^«^-^ '«^ 
Vot. II.— 6 
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have g'iven, in detftil, tbe cbaracteristic signa of these aSectioss. If the 
patients have suffered from convulsive attacks previous to pregnancy, and 
if, after having become pregnant, they present similar symptoms, ne can 
readily determine their true character; the negative results of the urinary 
examination (absence of albumen and casts) are of great importance. Tbe 
convulsive aSections, which we have previously discussed, do not present 
such a grave prognosis as do the attacks of eclampsia. The former do 
not interrupt pregnancy, have very little influence upon the life of the 
fcetus, and do not present greater dangers to tbe mother than in the non- 
pregnant condition, while an attack of eclampsia seriously threatens the 
life of tbe mother as well as that of the child. 

The physician may be greatly embarrassed in making a diagnosis, in 
tbe case of a pregnant woman who is seized, tor the first time, with & 
convulsion, and whose previous history furnishes no clue. If no oedema is 
found in any part of the body, or no abnormal constituents in the urine, 
we will be forced to suspend the diagnosis until the case is cleared up bj 
the appearance of new attacks. A second or third seizure may furnish 
decisive results on the part of the urine, and relieve the physiciaji from 
annoying uncertainty. It no albumen is found in the urine, even after 
several attacks, and if tbe relatives of the patient positively assert thgt 
she has never suffered from previous epileptic or hysterical attacks, we 
must take into consideration the possible existence of a disease ot tba 
brain or its meninges, of typhoid fever, chohemia, etc., and we must loot 
for new explanations in the later evolution of symptoms. 

The/>rog'«osjs is.unfavorable in the majority of eclamptic affections. 
It becomes much more so when tbe convulsions follow one another in 
rapid succession, when the patients do not recover consciousness during 
the intervals, and when the quantity of albumen in the urine increases 
after each attack. The mortality varies from thirty to eighty per cent. 

The prognosis, with regard to mortality, is much more unfavorable 
than in epilepsy, though much more favorable with regard to curability. 
In the eclampsia of pregnant women, abortion or premature delivery often 
occurs (about twenty-five percent., Braun). It Jarare that the convulsions 
cease and delivery occurs normally without the supervention of eclamptic 
phenomena. In a general way the danger is greater the earlier the period 
ot pregnancy in which the attacks begin, and a repetition of tbe convul- 
sions may cause the death of mother and child long before confinement. 

During the period of dilatation, especially when this is slowly consum- 
mated in consequence of deformity of the pelvis or of a vicious position 
of the child, a stasis of venous blood occurs in the veins, and the progno- 
sis is unfavorable. The prognosis is better when the eclampsia begins 
during the expulsive period, as the delivery may then terminate promptly 
and the convulsions cease immediately or shortly after. In tbe majority 
of cases the convulsions cease after delivery is accomplished. During 
the expulsive period, the atony of the uterus may give rise to hsemorrhage, 
and, in certain coses, instrumental delivery must be resorted to. Some- 
times the attacks continue after confinement, and Jn certain very severe 
forms they only develop during the puerperal condition (from the first 
few days to the sixth week). At times the patients manifest for a long 
time, and perhaps even during their whole lives, certain psychical disor- 
ders (melancholia, mania, imbecility), which vary according to the situa- 
tion and intensity of the secondary modifications of the puerperal period. 
The disease may also be followed by amaurosis, hemeralopia, hemiplegia, 
and contractures. It tbe symptoms of tbe renal affection and the cedema 
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persist for several weeks after cnnfinement, they will pass into a clironio 
condition, which may continue a lonetime. Nevertheless, recovery occurs 
more readily in these cases than in Bright's disease due to other causes. 

The effects of eclampsia upon the child are very disastrous; nearly 
half of the children die, and the mortality is larger the earlier the period 
of pregnancy at which the affection has developed. Viable infants, at 
full term, are not endangered by the uriemia which existed in the mother,' 
since the disease is never hereditary. In one of Simpson's cases, however, 
albuminuria was detected in the child of an eclamptic mother. 

In the treatment of unemie eclampsia especial importance must be at- 
tached to prophylactic measures, with a view to moderating the symp- 
toms of Bright's disease. Beginning hydremia should be combated by 
nourishing diet, tonics, and warm baths. In order to neutralize the car- 
bonate of ammonia in the blood, we may admiuister benzoic acid {0.30- 
0.60 at a. dose, according to Frerichs), icmon-juice, and tartaric acid 
mixed with ice-water. In order to favor the elimination of urea in the 
urine, we would recommend the plentiful ingestion of fluids; laxative 
eaemata are useful in cerebral congestions, 

The most energetic measures have been resorted to in order to sup- 
press the terrible phenomena of eclampsia. Venesection, so often per- 
formed in former times, is much less frequently employed at the present 
time, since it appears to increase the hydrjemia and exhaustion of the pa- 
tients and to favor the development of puerperal thromboses and pviemia. 
With the exception of cases of intense cyanosis and vigorous pulsation 
of the carotids, or in patients with a vigorous constitution, in whom vene- 
aection, performed at the proper time, may prevent the occurrence of 
a cerebral hemorrhage, we must entirely reject the practice of repeated 
bleedings at short intervals. 

The opiate treatment gives good results, especially after delivery, when 
the attacks occur during the puerperal period, and when other ansesthet- 
ica do not act with sufficient promptness. Opium may be given in doses 
of 0.03-0.08, and morphine in doses of 0.01-0.02. When the drug can- 
not be swallowed, we prescribo hourly injections per rectum of fifteen to 
twenty drops of laudanum, until the convulsions have ceased. The beat 
effects are obtained by means of subcutaneous injections of morphine 
(0.01-0.03). If the patient is comatose, opiates should not be adminis- 
tered, as we are unable to sufficiently control their toxic effects. Ac- 
cording to the experience of obstetricians, the inhalation of chloroform 
is one of the most useful measures at our command. It may be given, 
according to Braun, as soon as the increased agitation of the patient, 
the increasing rigidity of the muscles of the arm, and the jactitation, 
indicate the beginning of a convulsion; the inhalations may be continued 
until quiet and sleep are produced (one to two minutes). During the at- 
tack, as well as during the stage of coma, the aniEsthesia must be sus- 
pended and fresh air be permitted to enter the lungs. The administra- 
tion of chloroform may even be employed in cases of persistent trismus, 
and, by hastening the progress of delivery, it contributes strongly towardi 
saving the life of the infant. Braun reports sixteen cases of eclampsia, 
treated with chloroform and acids, which were followed by complete re- 
covery. When delivery is retarded in women suffering from Bright's 
disease, Chailly advises (Union M^dic, 1855) the inhalation of a small 
amount of chloroform as a prophylactic measure. For some time also 
hydrate of chloral has been largely employed in cases of eclampsia. 

Cold applications may be made in the form o£ com^reasfta oi Vte-'^a.'v.fct 
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which completely coi-er the head). This is more useful in tscited patienti 
than the application of leeches to the mastoid processes. During the 
paronyams, and especially during the stage of coma, benefit is obtained 
from cold affusions to the head, the patient being placed at the edge of 
the bed. 

The active revulsive measure recommended by some authors (hjemo- 
(Junod's boot), tartar emetic, ammonia, etc.) are not followed by 
any marked benefit. We have previously referred to the precaution- 
ary measures to be adopted during the convulsions, in the article on Epi- 
lepsy. In a case of puerperal eclampsia, published by Lange (Prag. 
Vjschr., IV. Bd., 186S), the convulsions began before delivery, and con- 
tinued into the puerperal period, despite local bleeding, applications of 
ice, inhalations of chloroform, and injections of morphine. Two hundred 
and forty-five grains of defibrinated blood were then injected into one 
arm, while four hundred and ninety grains of blood were being drawn 
from the other. The respirations soon became easier, the cyanosis dis- 
appeared, and, although another slight attack occurred, cons 
was soon restored, and the patient made &n excellent recovery. 



B. — Eclampsia of Childben, 
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The eclampsia of children and of the new-born presents an impoi 
equal to that of eclampsia parturentium, but its nature is lesa i 
stood and less exactly defined. Under this term are included the varied 
convulsive conditions observed in children, which are characterized by the 
occurrence of phenomena dangerous to hfe, and attended with complete 
or partial loss of consciousness. 

The symptoms of the disease are often preceded by certain significant 
prodroraata. Among these we may mention the perverseness of the 
children, a marked tendency to stumble, sleep disturbed and broken by 
frightful dreams, grinding of the teeth, cries, spasms of the muscles of the 
face and eyes, and aubsuitua tendinum. The eclamptic attacks develop 
after a longer or shorter duration of these prodromata (though some- 
times suddenly), are similar to those occurring in adults, and are man- 
ifested under the form of tonic and clonic spasms, attended with loss of 
consciousness. At first the convulsions arc almost always limited to cer- 
tain portions of the body, and consciousness is partially preserved ; at a 
later stage it diesappears completely, and the convulsions at the same 
time increase in extent and intensity. In tlie majority of instances the 
trunk is aBected by tonic and the limbs by clonic spasms. The intense 
cyanosis of the face, the swelling of the jugular veins, the stertorous and 
sometimes intermittent breathing, and the frequent and small pulse, tes- 
tify to the serious disturbances occurring in the organs of circulation and 
respiration. 

The duration of the attacks is extremely variable. Sometimes they 
terminate quickly, sometimes they continue, with interruptions, for hours 
and even days, consciousness remaining disordered, and the little patients 
being excited and extremely irritable. The eclampsia, whether partial or 
general, terminates after one or two paroxysms, or it may be divided into 
a series of attacks, which recur more or less frequently. 

In the cases which terminate fatally we may find the following ana- 
tomical lesiona: hiemorrhages into the mucous membranes, oedema and 
hiEmorrhages into the brain or other organs, rupture of muscles, luxations^ 
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and even fractures {in consequence oE the violence of the convulsive 
movements). 

From an etiological point of view, the majority of authors regard the 
existence of nervous diseases in the parents and hereditary influence as 
creating, in very many children, a predisposition to eciaraptic affections. 
As the convulsions are most frequently observed during the period of 
first dentition, the development of the teeth has been looked upon as 
a cause of the disease, but this hypothesis has very little foundation in 
fact. The eclamptic attacks occur during that period in which the child's 
brain possesses extreme delicacy of structure and marked excitability. 
Local causes (hyperaemia or cereoral anaemia following diarrhosa), as well 
as peripheral irritations, readily give rise, therefore, to convulsive symp- 

Another source of the convulsive seizures in children is found in the 
acute exanthemata (scarlatina, variola, rubeola), which develop moat com- 
monly after the age of two or three years. The stomachal affections of 
childhood (mi!k of poor quality, undigested food), intestinal affections 
(worms, for example, which are not found, however, in infants), and dis* 
eases of the kidneys (Bright's degeneration following scarlet fever, the 
passage of calculi through the kidneys or bladder), may also act as causes 
of eclamptic attacks. They are produced in nurslings, though less fre- 
quently, by mental excitement occurring in the mother or nurse, and in 
older children they may be due to emotional causes. Diseases of the 
brain (meningitis, acute cerebral tuberculosis, cerebral tumors) may also 
be the source of eclamptiform phenomena; finally, the latter may follow 
irritation of the peripheral nerves (wounds, pricks). 

With regard to dtat/nosis, we must endeavor to determine whether 
the affection is central or peripheral, idiopathic or symptomatic, a distinc- 
tion which it is, however, impossible to make in many cases. How often 
may not anatomical changes be present in the central nervous system, 
which we do not even suspect, much less detect ? If we are able to find 
none of the diseases mentioned above, in any remote part of the body, 
■which may act as the source of irritation to the nervous centres, we may 
be enabled, after prolonged and careful observation, to determine to which 
category the case In question belongs. 

We have several times referred, in the preceding chapters, to the 
characteristic signs of the various cerebral diseases which are accompa- 
nied by eclamptic symptoms. In acute hydrocepha!us the convulsions 
are usually preceded by cerebral phenomena (cephalalgia, pupillary anom- 
alies, contracture of the neck, retardation of the pulse, retraction of 
the abdomen, etc.), the symptoms of the primary disease persisting in the 
intervals of the attacks, while the true eclampsia of childhood is not, as a 
rule, accompanied by the above-mentioned cerebral symptoms, and pre- 
Bents no characteristic phenomena apart from the convulsions. In the 
affection which was described in detail by Elsaesser, under the name of 
craniotabes (Der weiche Hinterkopf, etc., Stuttgart, 18i3), and which is 
often accompanied by eclampsia, we are able to detect, in the neighbor- 
hood of the lambdoid suture, certain points in which the cranium is re- 
duced to the thickness of a sheet of paper, or in which there are com- 
plete losses of substance in the bones, with adhesion of the dura mater to 
the pericranium. The other symptoms of this affection are the sensibil- 
ity of the head to contact and during the recumbent posture, insomnia, 
Bparseness of the hairs, irritability, and convulsions accompanied by 
epasms of the glottis. One-half of these cases prove fatal. At tbt wi- 
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topsj, hyperfemia and inflammation of the spinal meniog'es are found to 
be present. Craniotabes is a form of rachitis wLich usually develops 
towards tbe second cjuarter of the first year, while the eclamptic convul- 
sions do not appear before the third quarter (during the period o£ deati- 
tioD, nrbich is delayed in rachitic patients). 

The prognosis, in accordance with the statements previously made, ia 
almost always very grave. It is most unfavorable in central, sympto- 
matic eclampsia, and the disease usually proves fatal in these cases. Ia 
idiopathic eclampsia a large number of the patients survive and recover 
completely, but various sequences of the disease often remain perraaoent, 
<uch as contracture of the limbs, strabismus, disorders of speech, hemi- 
plegia, and Imbecility, Frequency of the attacks or repeated relapses 
are very unfavorable prognostic elements. Sometimes, also, the disease 
may terminate in habitual epilepsy. In reflex eclampsia the attacks may 
■ubsida if the cause be removed or if it disappear spontaneously. 

The treatment of infantile eclampsia is concerned chiefly with prophy- 
laxis. Children who manifest a certain tendency to the development of 
convulsive movements, or whose mothers have suffered from convulsions, 
should be placed upon a generous and chiefly animal diet; they should 
sleep in well- ventilated apartments, and be restrained from precocious in- 
tellectual exertions; they should live in the country, and be subjected daily 
to moist frictions of the entire body. 

In lif^ht attacks we may employ, as sedative measures, enemata of 
eold water, to which some vinegar has been added, and warm baths. In 
severe cases, and when the children are more advanced in years, advantage 
is derived from the administration of chloral, in increasing doses, or of 
inhalations of chloroform; but the latter should only be employed until 
the muscles are relaxed, and must not be pushed to the production of 
complete anaisthesia. When manifest symptoms of stasis and respiratory 
disorders are present, we may prescribe frictions of the body with warm 
cloths, cutaneous revulsives, irritating enemata, and the internal adminis- 
tration of a little wine or some of the aromatic infusions with a few drops 
of tincture of musk. When there is danger of collapse, tbe majority 
of authors recommend cold affusions to the head while the patient is in a 
warm bath. In teething children, the English physicians often practise 
incision of the gums. This operation will hardly facilitate tbe protrusion 
of the tooth, but its effects are rather due to the hemorrhage produced 
from the swollen and congested gums and to the diminution of tbe pres- 
sure to which they are subjected. 



C. — Toxic Eclampsia. 

s that a very large number of poisons of every 
e to the most dangerous attacks of convulsions, 
irrespirable gases, and poisons of organic origin 
category. Lead occupies tbe most prominent 
place among the metallic poisons, but lead eclampsia is nevertheless a rare 
disease. It is almost always associated with other symptoms of chronic 
lead-poisoning (colic, arthralgia, lead paralysis, delirium, disorders of 
the special senses, and maniacal attacks), and, as a rule, does not last 
more than a few days. According to Tanquerel des Planches, one-fifth 
of the patients affected with this disease recover; Grisolle lost ajmost 
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all his patients. The former author denied the existence of any relation 
between this form of eclampsia and uraemia or albuminuria, as he was 
unable to diacorer in his patients the presence of albumen la the urine 
or any lesions in the kidneys. More recently Rosenstein (Schuchardt's 
Zeitschr. f. prak. Heilk., 4. H., ]867) demonstrated, by a series of experi- 
ments on dog;s (the animals died from lead amaurosis and eclampsia, after 
the prolonged administration of acetate of lead), that chronic lead- 
poisoning produced neither albuminuria nor anatomical changes in the 
kidneys; that, despite less abundant diuresis, no carbonate of ammonia, 
and only a very small proportion of urea, was found in the blood; that, 
after the death of the animals, chemical analysis demonstrated the pres- 
ence of lead in the brain; and that cerebral ani^niia must be regarded 
as the anatomical cause of the eclampsia. In lead eclampsia, m the 
human subject, the brain has been found of a dusky color, the paren- 
chyma ansemic and sometimes indurated, and the ventricles dilated; 
upon chemical analysis the sulphate or albuminate of lead has been 
found in the cerebral tissues. 

Antiphlogistic measures and venesection formerly played an impor- 
tant part in the treatment of this disease. In these cases StoU pre- 
scribed opium, especially when the patient suffered from delirium and 
attacks of mania. , Tanquerel resorted to the administration of croton 
oil, but its employment produced no more permanent effects than the 
purgative treatment of the Charity. At the present time the treatment is 
chiefly symptomatic, consisting of local bleedings, cold compresses to the 
head, cold affusions, and the administration of opium when the patient 
suffers from pain and delirium. 

In poisoning- with irrespirable gases, such as carbonic oxide and car- 
buretted hydrogen, eclamptic phenomena also make their appearance. 
In these cases we must immediately remove the patient from the action 
of the deleterious gases. If there is intense congestion of the brain, we 
may practise venesection; when the respiration is suspended, we must 
begin artificial respiration. If a faradic battery is readily accessible, we 
should, according to Ziemssen, faradize the phrenic nerve in the neck. 
In conditions of sopor and cyanosis, benefit is sometimes derived from 
cold afEasions to the head, frictions of the entire body, and enemata of 
vinegar. 

The vegetable poisons (prussic acid, coniine, nicotine, picrotoxin 
(the extract of menispermum coccidus), cicuta aquatica, cenanthe crocata) 
may also give rise to eclamptiform convulsions combined with symp- 
toms of tetanus and trismus. The symptomatology and treatment of 
these various conditions are still very defective, and we refer for further 
information concerning the poisons to the special treatises on the sub- 
In conclusion, we may say a few words concerning eclampsia arising 
from contagious and miasmatic influences. Eclampsia sometimes precedes 
the development of the acute exanthemata, but it quickly ceases. The 
eclampsia is much more severe when it appears at the height of the af- 
fection, when it is accompanied by high fever or by Bright'a disease, as 
in the advanced stages of variola and scariatina, or by pyicroia and 
meningitis, as in variola. Eclamptic symptoms may also appear in the 
first stage of typhoid fever, in acute articular rheumatism, and in facial 
erysipelas, although these affections are uncomplicated with meningitis or 
encephalitis. In some cases metastatic foyers are found in the brain, or 
there is merely a slight serous infiltration o£ the paretvctvyma., a fcii. wsa,- 



88 cuNiCAL tbkahsb ok 

dition of the blood, or relaxation of the miucalar tissae of the heart. 
Often, however, none of these changes are observed, and we are left in 
complete ignorance of the cause of the convulsions. Eclampsia also 
occurs in pseudo-membranous angina, in cedema elottidia, and in spasm 
of the glottis in children (thymic asthma). In these cases the convul- 
sions may be attributed to the obstruction to the flow of arterial blood 
to the brain. 

Certain abdominal diseases, acute atrophy of the liver, and the pas- 
sage of renal or biliary calculi may also be accompanied by edampaa. 
Finally, the severe intermittent fevers of certain districts are accompanied 
by eclamptic attacks, which yield to large doses of quinine. 
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CHAPTER XXXI. *^^^^| 



Tetanus is a motor spina! neurosis, characterized by an exaggerated 
excitability of the motor functions and of reflex action, with alternations 
of muscular contractions of a convulsive or tonic character, and running' 
a rapid and very frequently fatal course. 

Owing to our complete ignorance of the anatomical lesions of tetanus, 
an exaggerated importance has been attached to the etiological conditions 
in classifying the disease into its various forms. Tetanus has been di- 
vided into traumatic, rheumatic, hysterical, inflammatory, toxic, inter- 
mittent, endemic, and tetanus neonatorum. This classification groups to-- 
gether entirely dissimilar types, and embraces hyslerical tetanus, which ia 
merely a tonic muscular spasm, of a rapid and benign course, and inters 
mittent tetanus (tetany), which is a partial reflex spasm, due to various 
affections, and possessing no gravity. 

In the follovfing remarks we shall consider tetanus and trismus con- 
jointly, since they are nearly always combined. 

Pathological Anatomy, 

Rokitansky first showed, in his important investigations upon the 
structure of the connective tissue oE the nervous centres {1856), that in 
tetanus the alterations in the connective tissue chiefly consisted of a de- 
posit of a semi-fluid, grayish colloid substance, which abundantly infil- 
trated the tissues of the cord, separated them from one another, and ap- 
peared, upon cut section, like white bands upon an opaque, grayish back- 
ground. In less advanced forms the microscope reveals the presence of a, 
delicate, semi-liquid substance, strewn with small granular nuclei, a vari- 
cose and disintegrated condition of the nerve-fibres, tatty granules, and 
colloid and amyloid corpuscles, A few years later Demme's observations 
(Beitr. zur path. Anat. des Tetanus, 1 859) confirmed these statements, and 
showed that the usual sites of this proliferation of connective tissue are, 
in addition to the cord, the medulla oblongata with the fourth ventricle, 
the crura medulliE ad cerebellum et ad corpora quadrieemina. 

According to the researches of Lockhart Clarke (Med.-Chir. Trans., 
48, 1865) upon nine cases of tetanus, inflammatory changes with softening' 
(granular disintegration) occur in the gray substance of the cord, espe- 
cially around the central canal; the gray horns had often lost their sym- 
metry, and their dilated vessels were surrounded by an abundant exuda- 
tion, containing nuclei and the debris of nerve-fibres. 

Dickinson has described similar changes (eod. loc, 51, 1868) in a case 
of traumatic tetanus terminating in death at the end of eight days. Mi- 
ehaud (Arch, de Physiol., 1. 1872) has found, in one-quarter of the cases 
of traumatic tetanus, the following lesions of a subacute central myelitis; 
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a reddish color of the pareiMibynM of -the cord; small spotsof a semi-liquid 
consistence, with abundant nuclear proliferation into a finely granular 
substance, in the white matter as high up as the pons, and especially in 
the central portions of the gray columns. These lesions appeared to re- 
sult from an exudation which was furnished by the enormously dilated 
vessels, and were especially observed in the neighborhood of the latter. 
The nuclear proliferations were abundant in the central canai {which may 
be entirely obliterated) and in the posterior commissure. Tlie lumbar re- 
gion was most seriously involved; in one case a subacute spinal menin- 
gitis was also present. With regard to the peripheral nerves, extravasa- 
tions into the neurilemma were found in two sciatic nerves; in two eases 
there was diminution of the myellne with abundant proliferation of the 
nuclei in the sheath of Schwann. Hayem has recently studied two cues 
of tetanus (Arch, de Physiol., 1 874) in which he found a colloid exudation 
into the white and gray substance of the cord, and, in one case, swelling 
of the nerve-fibres and also of the nerve-cells. 



Symptomatology. ^^ 

Tetanus rarely attacks all parts of the muscular system simultaneously. 
As a rule, the paroxysm is preceded by certain symptoms, such as chillB, 
a feeling of oppression, painful twinges in the neck, stiflness of certain 
muscles, lancinating pains starting from the wound, yawning, difSculty in 
deglutition and in speech. These prodromata may last a few days or 
hours; the muscles of the jaw are then seized with a tonic spasm, which 
afterwards extends to the neck, thorax, abdomen, and extremities. At 
this time the muscles are almost always as rigid as wood, but in some 
cases this rigidity is less pronounced. It does not always affect all the 
muscles to the same extent, and it often passes from one to the other. 
The limbs are more often extended than flexed. The facial muscles are 
Dot free from these symptoms. During the periodical exacerbation of tiie 
spasms, the features assume an expression of pain or sardonic laughter, 
the brow and eyebrows frown, the gaze is fixed, and the lips are drawn 
apart and expose the teeth, the tongue being often caught between them. 

At a more advanced stage of the disease the body may be arched with 
the convexity forwards (opisthotonos). The reverse direction (empros- 
thotonos) is very rare, having occurred, according to Friedreich, only three 
times in five hundred and twenty-two cases, and the lateral curvature 
(pleurosthotonos) only once. Sometimes the rigid body forms a perfectly 
straight line (orthotonos). Opisthotonos, which is the most frequent 
form, is often accompanied by lancinating, constricting pains in the back 
or hypogastrium, which are indicated by the cries of the patient. The 
contractions may be so violent in certain places that they produce rupture 
of the muscles, especially of their primitive fibrillee (Bowman, Todd). The 
muscular fibres then present transverse ruptures, without lesion of the 
sarcolemma. In ono case of tetanus (strychnine poisoning in a suicide, 
nineteen years of age) tho cardiac muscle was apparently healthy; but I 
found, in various places, numerous transverse ruptures of the muscular 
fibres, with hfemorrhagic extravasations, some of which were punctate, 
while others presented a beautiful appearance, like branching coral. 

In the majority of cases the muscular spasms are not alone manifested 
during the day, but sometimes increase in intensity during the night. 
During the paroxysms the voluntary movements are entirely abolished, 
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but they reappear in the intervals of tlio attacks. The remissions may be 
complete, or ^ight spasms may occur during the intervals. The mere in< 
tention U> execute a movement often sufHces to produce a spasm. They 
are also excited by the slig-htest irritation, such as a touch, a shock com- 
municated to the bed, or a gentle current of air. Consciousness and the 
special senses undergo no modification during the paroxysms. This dis- 
tressing situation plunges the patients into a condition of anguish and 
oppression. They are usually deprived of sleep, the convulsive seizures 
preventing' repose. In the more favorable oases, in which the muscles 
grow quiet under the influence of a. calm sleep, the muscular rigidity re- 
sumes its original violence when the patients awake. 

SensibiHty presents various disorders in tetanus. At the onset, pains 
occur in the neck, back, epigastrium, or in the muscles which are the seat 
of the convulsions^ sometimes they appear in distant parts, and radiate 
along the trunks of the nerves or iierve-roota. In two cases observed by 
Demme, diminution of sensibility to contact and pain occurred, with 
abolition of sensibility to temperature. 

Profound modifications of respiration and circulation are also notice- 
able. The respiratory muscles are affected, in great part, by the tonic 
spasms, and the automatism of the respiratory movements is maintained 
by the diaphragm. Respiration is usually short, labored, and inter- 
rupted; during the paroxysms it is difficult and intermittent, followed by 
symptoms of dyspnosa, oppression, lividity of the skin, perspiration, and 
miliary eruptions. When the paroxysm has passed, the respiration becomes 
deeper and slower, and resumes its normal rhythm during the remissions. 
As a rule, the cardiac movements are also affected. The pulse is frequent 
and full, and often intermittent; when severe paroxysms follow one an- 
other in rapid succession, it becomes small and fluttering. In a ease 
observed by Howship, the heart was found strongly contracted and firm 
at the autopsy (performed eleven hours after death). 

The voice becomes more or less harsh and hoarse; the speech loses its 
timbre, and in some cases it is unintelligible. Deglutition is almost 
always embarrassed from the beginning, and is sometimes accompanied by 
a sensation of ulceration in the pharynx. The mouth is dry, the tongue 
coated, the saliva viscid, thirst increased, and the appetite diminished. 

Constipation is a frequent sj'mptom in tetanus, and is often accom- 
panied by flatulence and tenesmus. 

But in certain cases some of the symptoms referred to may be due to 
the remedies which are employed. The urinary secretion may be normal; 
if dysuria and anuria are present, the perspiration will be more abundant. 
The urine is usually alkaline, and sometimes contains sugar (Demme); the 
earthy phosphates are increased in quantity, the urea diminished; albu- 
men is merely present in minute traces. As Wunderlich first showed, 
and as the researches of Billroth, Kick, Ebmeier, Erb, Ferber, and Ley- 
den have since confirmed, a considerable elevation of temperature some- 
times occurs in tetanus (especially in the last stage), and at times to such 
a height as is rarely seen in febrile diseases (i3°-4i° C, in one case even 
as high as 44.7°); according to Wunderlich, this may be followed, after 
death, by a further rise of several tenths of a degree. The miliary erup- 
tions occur without rise of temperature. Nevertheless, even in severe 
cases of tetanus, we usually observe only subfebrile temperature, and, 
whenever it exceeds the lower grades of febrile movement, we must re- 
gard it as indicative of the existence of some complication. The excessive 
temperatures to which we have referred, as well as those ohBecved vn. 'aj^^o^ 
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lesions of the brain and cervicftl cord (Brodie), inilicate, acoordinff to 
Wunderlioh, ihat the brain is the Beat of moderating centres, a paraTyaii 
of which will cause a morbid increase of the processes of calorification. 

The different varieties of tetanus present, with some slight modifica- 
tions, the same symptomatology. In trismus and tetanus of the new- 
born, certain cbaracteri sties are found peculiar to the conditions of the 
first periods of life. The tetanus of the new-born appears within five to 
six days after the separation of the funis. It is preceded by certain pra- 
dromata (fretful sleep, isolated convulsions, relaxation of the features, re- 
fusal of the breast on account of the inability to nurse). The paroxysnu 
usually begin with trismus, contortions of the face, and disorders of deglu- 
tition. The tonic spasms then extend to the neck, back, the respiratory 
muscles, and the limbs. Reflex excitability is so much inoreased that 
simple contact, or a movement of deglutition, produces convulsions of sev- 
eral minutes' duration, which recur spontaneously with increasing vio- 
lence and progressively shorter remissions. The disease almost always 
terminates fatally in two to three days, with symptoms of collapse. 

In conclusion, we may say a few words with regard to the affection 
known as tetany. This disease appears under the form of circumscribed 
tonic spasms, attacking paroxysmslly the different muscles of the limbs. 
It is characterized by its intermittence, the symmetrical affection of the 
muscles, and the cessation of the spasm when the arteries are compressed 
(Trousseau). In two cases Erb has succeeded (Arch. f. Psych., IV. Bd., 
1873), by acting upon the spinal nerves, in producing tetanus upoa clo- 
sure of the cathode with comparatively weak currents, as well as at the 
opening of the anode. (This is the first time in which these facts were 
observed in the human subject.) This morbid excitability of the spinal 
centre generally disappears under treatment. 
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Tetanus occurs not only in mao, but also in the lower animals. ThM, 
in the tropics, in which the disease ia more frequent, cattle and horses are 
subject to a very fatal form of this affection. If we disregard these en- 
demic foyers of the torrid zone, and those occurring in certain wars, « 
^11 find that, under ordinary conditions, tetaous is a comparatively r 
disease. 
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Among 339.911 patients in the Tiamia Oenerol Hospital, there v 
tetanna, or .808 par 1,000. In Guy's HoHpital there were 73 cases of tetanus among 
113,020 patients, or .6i! per 1,000. In Bombay, however, Peat found IBS caaea of 
tetanuB among 20,719 patients, or T.'i per 1,0U0. 

With regard to a^, experience teocbes us that tbe disease ia moat frequent from 
the tenth to tbe thirtieth yearB(3!).3 per cent., according' to Thorahayn). Men aremnch 
mora prediapoaed to this affection than women. Among the 50 cases of tetanus oe- 
onzring in the Vienna Hospital, there weio 37 men and !3 women. (Thamhayn tomid 
829 men and 08 women among 307 oaaea. ) The frequency of the diBenae ia also influ- 
enced by race ; in Feat's statiatics, 11,030 natives furuiahed 161 cases of tetanus, US 
of which proved fatal ; among 3,733 Europeans there were 31 caaea and 15 deaths. 
The natives are. therefore, not only more Bubject to tetanus than Europeans, bat the 
disease also proves much more fatal to the farmer. 

The constitution and habits of life do not appear to play an important 
part in the etiology of this affection. The influence of climatic and at- 
mospheric conditions also seem to have been exaggerated. Certain mill- 
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tary surgeons have observed a large number o£ oaaes of tetanus, wliile, 
during other wars, despite considerable changes in temperature and 
numerous wounds and operations, very few cases have been seen. In 
tropical regions, in which the changes of temperature are ao marked, 
tetanus is usually as rare as in temperate Kones; but, under the influence 
of unknown conditions, it suddenly attacks human beings as well as the 
lower animals, whether living upon the mountains or in the valleys and 
plains, in moist, dry, hot, or temperate localities. The epidemics are 
variable, sometimes benign, sometimes virulent in character. Apart from 
exposure, there are other etiological conditions which may give rise to 
this disease. It may be classified as rheumatic, traumatic, toxic, and te- 
tanus neonatorum. The large proportion of cases are caused by injuries 
of the peripheral nerves, due to compression, wounds of various kinds, 
complicated fractures, opening of abscesses, amputations of limbs, or 
operations upon various portions of the body. 

Tetanus may also occur after centra! lesions (falls upon the bead or 
back, without appreciable external injury). The reflex stimulation of 
the spinal system may be produced and maintained by an irritation of 
the sensory fibres, proceeding from the periphery or from the internal 
organs. Those forma which have received the name of idiopathic tetanus 
will usually be found, upon careful examination, to have developed from 
some internal traumatic origin. Tetanus is thus produced by parturi- 
tion, uterine affections, intestinal irritation, and inflammatory exudations 
which have irritated the pneumogaatric or phrenic nerves. I will here 
mention an interesting case of tetanus, developing during the resolution 
of a pneumonia, which 1 observed in the Vienna General Hospital. 

A patient, suSering from pneamoniB of the Tight long, took a simple enema 
(about, tha eleventh day of the dieease) in order to relieve conetipation of the bowels, 
which bud ianted aeveral days. After the enemn, he ooioplniiied of a pain in the bqub, 
which became more intciiEe at the end of the second day. When pressure wan mode 
upon the coccygeal region, which was Bpontaneoufily painful, reflex contrsctions of 
the gluteal muscles were produced ; the pulse was one hundred. Despite the Im- 
joediato administration of the extrsct of uannabis indica and then of large doses of 
opium, tetanic spasms occurred daring the night, followed, upon the sext da;, by tris- 
mua and opisthotonos, with a pulse of one hundred and hfty-two, but without lost of 
oonsciousneas. The patient died upon the following day. The lesions found, upon 
autopsy, were seroua imbibition of the brain, reddish-brown coloration of the cbtb- 
bnl corten, the lower lobe of the right lung bepatiied and friable, the beort con- 
tracted. The veins of the onus were greatly dilated ; about two centimetres above 
the anal orifice was an ulcerntion an large as a three-cent piece, with poorly deSned 
borders. The spinal meiiiugea were injected, the cord projected above the cut BOO- 
tion. and was strewn with a i^rayisb, transparent substance, which increased in quan- 
tity from below opwarde. The tetanus was probably a complication of the rect«] nl- 



Tetanus occurs most commonly during the period of the cicatrization 
of wounds. According to Watson, it is more frequent in complicated 
wounds and in losses of substance, attended with arrest of suppuration, 
than in recent and simple wounds. As a rule, the violence of the symp- 
toms bears no relation to the severity of the local affection. The time 
which elapses between the receipt of the injury and the development 
of tetanus is also extremely variable. Among seven hundred cases col- 
lected by Thamhayn, six hundred and three were traumatic and ninety- 
seven idiopathic. Toxic tetanus is produced by the administration of 
strychnine and brucine, and the poison is either carried by the blood to 
the central nervous system or is applied directly to the cord, as in 
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periments upon animals. Attor the destruction of the cord, atrychoi 
produces neither spasms in the limbs nor violent contractions of t 
intestines. If the lesion of the cord is only partial, the tontc spasms v 
occur in those muscles which are connected with the intact portiona. 
A transverse incision through the posterior columns will prevent the 
manifestation of the tetanic spasms. If the posterior roots of all the 
spinal nerves are cut before the animal is poisoned with strychnine, no 
spasms will follow irritation of the skin. Decapitation of the animals 
before poisoning, or the extirpation of the medulla oblongata, does not 
preient the occurrence of reflex spasms. The application of the poisoD— 
to the peripheral nerves alone produces no effect. ^fl 

Tli« tetanizjiig njition of BtT^dmine varies trifh eqoAl doaes, and evidently depen^^ 
vpaa the force of tetaetance of the spinnl sjBtem. Tsjlor Tnentions the case ot > 
phjBlcian who died after having tuken 0,03 of alrjohcine. ChristiBon regards thii 
dose aa fatal when it ia inCroiluoed Into the blood through the HurfBoe of a woniid, 
O.S hoa been known to cause opifithotoQoa. thoufrh not followed bj death. Watson 
refera to two patienta, each of whom took 0,07 of strychnine by miatoke; one of 
them BuSered from well-marked MtaiiiiB, while the other merely complained of ver- 
tigo, tremor, dlatiirbanoen ot speech and deglutition, and spaama in the neck. Ao- 
cording to ChrlsU^oa. we must regard the abaence of tetanic symptoma, daring tlu 
firat two hours afCur the iogeation of a prepaiatiou of mix vomica, aa a favorable aign. 
Van Hasielt, after an eshaiistive review of medical literature, found on!y one case of 
tetanus which did not occur within three hours after the admioistration of the stijch- 
nine. This patient, however, was an opinm eater, in whom the inflnence of the nir- 
cotio perhaps favored rocoTery. According to Andral and Hagendie, the action of 
brucine ia from twelve to thirty-two times weokec than that of atryohuiae. 

Patients who were poisoned with strychnine have been known to (ffl 
cover, even after repeated convulsions and attacks of asphyxia. Ia then| 

cases the convulsions diminish in frequency and intensity, and finally^ 
disappear compietely, being followed, for a long time, by exhaustion, 
paresis of the limbs, and intellectual torpor. In more severe cases tba 
spasms of the jaw, back, and limhs increase rapidly in intensity, the eyes 
protrude, the pupils are markedly dilated and do not contract under tb»J 
influence of light, the action of the heart becomes weak and iiregului 
the respiration becomes labored, finally terminating in cyanosis, t 
sense-perceptions and consciousness become less clear. There i 
ally several paroxysms, and death occurs at the end of a few minutes t 
a half hour, with symptoms of asphyxia and general collapse. 

Tetanus neonatorum is often of a traumatic character, and is dui 
inflammation of the umbilicus after the detachment of the funis. The-'" 
frequency of tetanic spasms in these conditions is important from ( 
etiological point of view. But it would be going too far to attribute all 
cases of trismus and tetanus neonatorum to affections of the umbilicug. 
Robust infants tolerate disorders of this character without the slightest 
inconvenience. Sudden exposure and wounds (circumcision, according 
to Loewenstein) may also give rLse to tetanic spasms in infants. Numer- 
ous cases have been reported of hypenemia, of serous infiltration of the 
brain o'r cerebral meninges, of meningeal apoplexy, stasis in the venout 
sinuses, hyperemia of the spinal meninges, pulmonary congestion, etc,, 
in which tetanus (probably secondary) was observed during life, Miero- 
soopical examination of the nerve-centres has rarely been made in thess 
cases. The disease occurs most frequently from the fifth to the twelfth 
day after birth; it then becomes rarer up to the age of five years. 




DISKASBS OF THE HBBVOUS SYSTEM. 



Mature of Tetan'ua. 

The clinical symptoms and the data afforded by pathological anatomy 
concur in demonstrating that the spinal cord is involved in the affection 
under consideration. The opinion has been entertained that triamus and 
tetanus are merely functional disorders, due to exaggerated reflex action 
without any anatomical lesions. The existence of the lesions in wounded 
nerves, which may sometimes be traced to the cord, gave rise more re- 
cently to the reflex theory, while, on the other hand, the theory which 
attributed to the blood the initial pathogenic role also found distinguished 
advocates. 

Upon examining these various opinions, it becomes evident that the 
theory of reflex irritation furnishes us with the most satisfactory explana- 
tions of this afEection. The action of cold or of a wound of the periph- 
eral nerves causes, by reflex means, a condition of vascular erethism iu 
the spinal system, and this condition will be produced more readily when 
the nerves are very sensitive or over-stimulated. This vascular erethism 
especially involves the gray substance, which is richer in capillaries than 
the wliite matter; for the same reason, also, the gray matter receives, in 
cases of poisoning, a comparatively much larger amount of the toxic 
principle. The intense irritation of the delicate network of nerve-cells 
will produce bypersemia, and the latter, on account of the excessive sen- 
sibility of these elements, may itself give rise to reflex spasms. The 
prompt disappearance of these congestions, before they have produced 
more marked tissue changes, will also explain the fact that so many 
cases terminate favorably. If the congestive processes are repeated and 
prolonged, they give rise to nuclear proliferations and to the formation 
of new-formed connective tissue. In a certain number of cases a neuri- 
tis asccndens develops at the site of the wound, and is propagated 
along the posterior roots to the white and especially to the gray sub- 
stance of the cord, where it terminates in a subacute central myelitis. 

The greater sensibility and more complex action of the nerve-cells of 
the medulla oblongata explain the fact that the functions of the latter arp 
affected earlier than those of the cord itself. A lesion of the nucleus of 
the facial nerve and of the motor nucleus of the trigeminus, situated in 
the upper half of the medulla oblongata, causes the tonic spasms of the 
jaw and face with which the disease begins. The lesions then extend to 
the lower portion of the medulla, which contains the nuclei of the hypo- 
glossal, pneumogastric, glosso- pharyngeal and spinal accessory nerves, and 
cause disorders of speech, respiration, deglutition, and phonation. The 
morbid process may also involve the point of decussation of the motor 
fibres of the limbs, and a large number of the vascular nerves, whose cen- 
tres are contained in the medulla, as well as the different masses of gray 
substance, with the prolongations and communications which they send 
into the cord. The participation of the gray substance of the cord ex- 
plains the fact that both halves of the body are almost always affected 
simultaneously with tetanic spasms, and that unilateral tetanus (pleuros- 
thotonos) is so rarely obser%-ed, When this condition of exaggerated 
excitability of the motor functions of the spinal system is prolonged and 
aggravated, it will result in a paralysis which involves the medulla ob- 
longata and is most frequently the cause of death. 

Numerous observations controvert tbe opinion that local irritation of 
the nerves is the only cause of tetanus. Thus, after <iQtt4\.dft«!Q\a \«,«iqvis 
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of the nerves of the upper or lower limbs, I hare seen anaesthesia develop, 
with atrophy and paralysis, but without the slightest manifestation of 
tetanic symptoms. Remak has observed quite a number of cases of tran- 
matin neuritis nodosa without the appearance of reflex spasms, much leu 
of triamus or tetanus, Froriep mentions a case of inflammation and swell- 
ing of the sciatic nerve which could be traced to the spinal cord, but 
unattended by any tetanic symptoms. 

Velpeau, BetoH, Thompson, Spencer Wells, Roser, and Herbetg 
advanced the opinion that tetanus is a zymotic disease, due to a vin 
miasm sui generis. These authors refer to the great analogy betweefl 
tetanus and hydrophobia, and to the fact that tetanus frequently appears 
epidemically and endemically. They believe that the surface of the 
wound, whose secretion is perverted, produces a toxic substance, the 
absorption of which gives rise to a disease of the blood. To these argu- 
ments we may reply that, in the first place, the advocates of the "fer- 
ment " theory have failed to substantiate their opinions by analysis of the 
blood or by practising inoculation with the fluids secreted by the wound, 
or with the muscular fluid or urine of patients suffering from tetanus. On 
the other hand, this theory does not explain those cases in which section 
of a diseased nerve, the removal of a foreign body or of a ligature, or the 
reduction of fractures attended with considerable displacement (Langen- 
beck) have caused the prompt subsidence of the symptoms of tetanus. 
In such cases we cannot regard the blood as the pathogenic factor of the 
disease; it is more natural to consider the local lesions of the nerves M 
the primary cause of the affection. According to the investigations of 
Funke and Ranke, the normal alkaline reaction of the nervous tissues 
becomes acid in tetanus. Heidenhain has also observed this acidity of 
the central nervous system, but it has not hitherto been demonstrated 
with regard to the peripheral nerves -■ 



Diagnosis and Prognoiis. -ZJ 

Upon esamining the medical literature of the subject, it will become 
evident that many cases have been reported as tetanus which were 
merely varieties of tonic spasms affecting the trunit and limbs. Id all 
these cases the characteristic sign of morbid increase of reflex action hsi 
been entirely lost sight of. The diseases which are most frequently mis- 
taken for tetanus are spinal meningitis, catalepsy, hysteria, hydrophobia, 
and spasm of the muscles of mastication. 

In spinal meningitis, tonio spasms occur in the neck, back, and limbs, 
and are attended with febrile symptoms. But they are distinguished from 
true tetanic spasms by the absence of the enormous increase of refles ex- 
citability, and of the periodical remissions, and by the contractures, the 
muscular atrophy, and the paralyses which persist after the acute stage 
of the disease has subsided. {For further details, vide Vol. I., p. 188.) The 
tonio spasms sometimes observed in hysteria are characterized by their 
short duration, their admixture with various other hysterical phenomena, 
and by the absence of abnormal reflex excitability. In cataleptic rigidity 
(especially in the catochus of the ancients) loss of consciousness is observed, 
with suppression of reflex motion, abolition of the functions of the special 
senses and of the sensibility to pain; hnally, we almost always discover, in 
the previous history, some indications of hysteria, of chorea magna, or of 
insanity. In epilepsy and eclampsia the tetanic stifEness is temporary; the 
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nature of the convulsions, their sudden appearance, the characteristic cry 
which precedes tbem, the loss of consciouaneas, the aboHtion of the func- 
tions of Bpeciul sense, the prompt termination of the attack, and the con- 
dition of the urine in the eclampsia of pregnant women, afford us suflicient 
d&ta for forming a. diagnosis. 

Hydrophobia is also characterized by an exaggeration of the reflex 
acts, by tetanic symptoms, and by spaams of reapiratioii and deglutition. 
But there are numerous other signs which enable us to exclude tetanus, 
such as the much slower development of hydrophobia after the receipt of 
the wound, the excessive sensibility of the patients to the slightest cur- 
rent of air, their dislike of water or shining objects, the eight or contact 
of which also produces terrible spasms, the unusual precipitation which 
they evince in their movements, and often, also, in their conversation, and 
the attacks of loss of conBciousness with furious delirium which they 
Bome times present. 

The tonic epaam in the distribution of the motor portion of the trigem- 
inus (facial spasm of the masticators, Romberg) is observed in cerebral 
softening, inflammation of the brain and its meninges, or in consequence 
of irritation of the sensory nerves. In the iirst case its real nature can 
be determined by the remaining symptoms; when it is of peripheral 
origin, by the integrity of the function of deglutition, the freedom of the 
other parts of the muscular system from spasm and the absence of con- 
vulsive paroxysms. Finally, the tetanic symptoms which sometimes de- 
velop in the course of typhoid fever, the acute exanthemata, pviemia, and 
intermittent fever (in tropical regions) are readily recognized by their 
irregular development and termination, and especially by the ei.acmble 
of symptoms peculiar to each of these diseases. 

We possess no definite signs which will permit us to form a positive 
conclusion with regard to the termination of each individual case. Ex-' 
perience has shown that recovery is possible, even after an exceptional 
violence of the symptoms. On the other hand, treacherous remissions 
occur, which may be followed by fresh attacks, or during which the patients 
may die of exhaustion. We may state, in general terms, that a favorable 
termination may be looked for when the patient has previously enjoyed 
good health; when he is younger than ten years or older than thirty years 
of age; when the wound is simple and recent; when the disturbances of 
circulation, respiration, and nutrition are not very severe or do not ap- 
pear very early; when the skin, which is at first dry and cold, recoveraits 
warmth and moisture; and, (inallj-, when the temperature of the body re- 
turns to the normal. 

Tivatment. 

If we consider the large number of successful results obtained by the 
most varied remedies, and, on the other hand, the equally large number 
of fatal cases, despite all the measures which may have been employed, 
we will become convinced that we possess no specific remedy for tetanus, 
and that, in each case, the object of medical intervention is to diminish 
the oonsequencos of the local lesion, to relieve, at least in part, the dis- 
orders of the nervous system, and to maintain the strength of the patient 
until the disease has run its course. 

Let us discuss, in the first place, the various measures which consti- 
tute the external treatment. The neurotomies, which have been praotised. 
^^h^oBje authors, often prove ineffectual, becaMg we M.Rnol ywXxNAj^ 
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determine the location of the primarily injartd nerve, and because 
nerve-centres are alwiiys aBected unless t lie section has been performed 
on early period. Amputation ia inadvisable, unless the operation has been 
rendered necessary for other reasons. 

Venesection has few adherents, but, when cautiously employed, it may 
be useful in certain cases which are accompanied by dang;crous faypeiK- 
mia. We may also derive benefit, at times, from leeching, wet-cups, and 
moxiB along the vertebral column. Applications of ice to the spine have 
been recommended by Todd, and especially by Carpenter (the latter cnred 
sixteen cases out of seventeen by this plan of treatment). Warm be ' 
of several hours' duration have a beneficial effect. Moist packs, fotloi 
by cool half-baths, are extremely useful, according to Ebert and Sti 
in combating the reflex excitability and the tetanic paroxj'sms. "' 
we may resort to the use of irritating enemata (turpentine) 
salves and chloroform liuiment are used to relieve local pains. 

Among the aniFsthetic agents, chloroform and ether are most fre- 
quently employed. Chloroform diminishes the severity of the spasms, 
but only during the continuance of the aniestheeia, and the tetanic symp- 
toms reappear soon after the termination of the latter. According to 
Hobart, no permanent benefit is obtained, even though the aniesthesia is 
continued for several days. In one case this plan of treatment resulted in 
severe congestion of the bronchi, which were found to contain a large acoa- 
tnulation of mucus. Dick, Ord, and others have administered chlorofarm 
internally in combination with other sedative agents. Lately good results 
have been obtained from increasing doses of hydrate of chloral. 

The narcotics have been highly esteemed from the earliest 
Aconite, recommended by Paget and Campbell, and, more recently, 
Wunderlich (tincture of aconite, five to ten drops, three or four tiniesadal 
'in increasing doses), lessens the frequency of the puise and retards tf 
convulsions. 

Belladonna, according to Dupuy and Fournier, diminishes the rigidity 
of the muscles, bat is more efficacious when given in the form of hypo- 
dermic injections of atropine than when administered internally. Ex- 
tract of cannabis indica is given in doses of 0.20-0.30 every hour. Ac- 
cording to experiments made upon frogs, nicotine has the power of neu- 
tralizing the tetanizing action of strychnine. Harrison and Haughton have 
given it in doses of two to four milligrammes (dissolved in water and alco- 
hol) every two or three hours; it diminishes the action of the heart and 
the muscular spasms, and stimulates the functions of the skin. This sub- 
stance is an active cardiac poison, and its administration is sometimes 
attended with danger ; in the majority of cases it is preferable to admin- 
ister strong enemata of tobacco in its stead. Opium is one of the most 
frequently employed and most useful remedies in this aiTection. It is 
given in large doses, from 0,05-0.10 hourly, until the appearance of 
symptoms of relaxation. In periodical tetanus it is combined with qui- 
nine, and the patients sometimes tolerate enormous doses. Subcutaneous 
injections of morphine have also been employed, especially in trismus. 
The good results which certain authors attribute to this plan of medica- 
tion have not been obtained in many of the cases observed in the Vienna 
General Hospital. 

Other remedies have been recently employed, such as bromide of potas- 
sium, curare, extract of calabar-bean, and electricity. Bromide of poi 
sium, to the depressing action of which upon reflex action we have Si 
quently alluded, has been particularly recommended by Tbompsou. It 
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Shortly afterwards, Deinme and Gfaerini pub- 
jred by subcutaneous or intra-muscular injectioDS 
oi curare, ine aose lo be used as injection is 0.01-0,07; at the end of 
a few minutes the spasms diminish and the pulse becomes less rapid; 
the injection may be renewed at the end of three or four hours, after the 
effect of the former one has passed away. Among ten cases of tetanus 
from gunshot wounds, which were treated with ourare by Busch, five 
cases recovered. The extract of calabar-beaji is also preferably employed 
in the form of hypodermic injections, 0.03-0.07 every two or three hours; 
it is advisable to add some carbonate of potash to the solution, in onler 
to diminish the pain which the injection causes and to prevent the for- 
mation of abscesses. Up to the year 1868 six cases of recovery under 
this plan of treatment were reported. 

In 1838 Matteucci published a case of traumatic tetanua, in which he 
had succeeded in diminishing for some time the violence of the par- 
oxysms by means of the constant galvanic current (Volta's pile of forty 
elements). In a case published by M'Dowall (Lancet, 1861), the dysp- 
ncea was diminished and the spasms suspended for two hours by a single 
application of an electro-magnetic apparatus. The physician having left, 
the electrization was suspended, and the patient died. NobiH, and, more 
recently, Ranke, having stated that the muscles of tetanized frogs relax 
under the influence of the constant current, E. Mendel employed the gal- 
vanic treatment with good results in several cases of tetanus in man (Her. 
Klin. Wschr., 38, 1868). He placed the negative pole upon the cervical 
vertebne, the positive pole upon one of the lower or upper limbs, and al- 
lowed the current to pass from ten to fifteen minutes. The relaxation 
which was thus obtained remained persistent after several seances, and 
the patient made an excellent recovery. 
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CHAPTER XXXII. 

HYDBO PHOBIA, 




At the eommeneement of this century tbe specific nature of hydro- 
phobia was often called in question, and the disease was either regarded 
as an epidemic catarrh of the pharynx, with secondary affection of the 
brain, as traumatic tetanus, or aa a psychical neurosis. At the present 
day all these theories are abandoned, and hydrophobia is now considered 
to be a cerebro-spinal neurosis of a contagious nature. 

When individuals are bitten by animals, such as doga, cats, wolves, 
and foxes which are mad or suspected of madness, and the necessary 
measures are not immediately adopted, the patients usually become af- 
fected with that peculiar and terrible toxic neurosis known as hydropho- 
bia. The period of incubation varies considerably in duration. Accord- 
ing to Hamilton's and Thaaihayn's statistics, it generally occupies from 
eighteen to fifty-nine days. The earliest outbreak of the disease occurs 
during the first week; sometimes the period of incubation may last several 
months, and there are a few examples on record (though they must be 
looked upon with suspicion) in which it lasted several years. 

The following prodromata of the disease are often observed: chills, 
malaise, distaste for fluids, embarrassment of deglutition and respiration, 

Eainful sensations in the neighborhood of the bite, or pains radiating 
■om this locality along the nerve-trmiks; finally, muscular contractions in 
the limbs and psychical disorders. The duration of this stage varies from 
one to four days. 

The onset of the disease may develop from the increase of the prodro- 
mata mentioned above, or it may begin suddenly. The primary difficulty 
in deglutition may be followed by an intense spasm of the pharvnx, acd 
respiration, which was previously labored, is rendered still more so by 
spasm of the respiratory muscles; or perhaps the patient is suddenly 
seized, while about to drink, with a terrible spasmodic paroxysm. In less 
severe cases the patients are able to drink, but they carry the glass very 
rapidly to the mouth, and swallow precipitately. Upon closing the eyes, 
or upon handing them the hquids in opaque vessels, the disturbances of 
deglutition are sometimes overcome more readily. 

This feeling of abhorrence of water may increase to such a degree that 
a paroxysm will develop from the mere sight of water, from contact with 
it, from hearing the noise made by pouring it from one vessel to another, 
or, perhaps, from merely hearing compresses wrung out. In severe cases 
there is an absolute impossibility of swallowing liquids (deglutition of 
solid substances is almost always difficult, but is preserved). If the pa- 
tient attempts to drink, or if the skin is moistened with water, spasms 
develop, which are attended with asphyxia, convulsions of the pharynx, 
face, and entire body, and a condition of intense excitement. A piece of 
ice placed upon the tongue will produce a paroxysm; this will also be 
provoked by swallowing saliva, and the patients therefore expectorate 



DISEASES OP THE HERT0U8 9TSTEM. 101 

considerably. It is a. remarkable fact (according to Thamhayn and Vol- 
tolini) that the patients generally tolerate warm baths quite well at tliis 
Stape of the disease. 

The irritability of the senses is manifested by the extreme sensibility 
to the slig-htest currents of air, to light and to shining objects. L'nder 
the influence of these causes, the patients make active movements of in- 
spiration, carry the head backwards, or are even affected with general 
convulsions. They manifest extreme precipitation in all their movements, 
and sometimes display an astonishing loquacity, lu children, hydropho- 
bia usually assumes the characteristics of some form of insanity, the hy- 
perffisthetic symptoms predominating, but without any especial tetanic 
phenomena. 

The face is pale or very livid, and bears an expression of restlessness 
or sadness. The eyes are usually fixed and glassy, more rarely they roll 
in the orbits; the pupils are dilated, but sometimes contract temporarily 
under the influence of light. 

During the course of the disease convulsive movements are observed 
in the muscles of the face, jaw, neck, and trunk, and tetanic spasms may 
even occur in the limbs. The patients complain of painful sensations in 
the head, neck, back, epigastrium, or in the limb which has been bitten. 

Consciousness is often preserved until death; in certain cases it is 
lost from the third or fifth day, and the patient presents illusions of the 
senses, delirium, exaltation, or even attacks of mania and insanity, with 
or without attempts at biting the attendants. Insomnia occurs in most 
cases, but we may also observe the various phases of half-sleep. 

The respiration often presents no peculiarity in tlie interval of the at- 
tacks; during the paroxysms it is more or less labored, panting, and irre- 
gular, and at times the dyspncea becomes excessive. 

The respiratory disorders may bo isochronous with the pharyngeal and 
laryngeal spasms, or may precede them. As a rule, the patients avoid 
deep inspirations, because they are apt to produce convulsions. The 
pulse is frequent and small from the beginning, and these qualities in- 
crease in intensity towards the termination of the disease. 

The digestive apparatus is usually but slightly affected. Despite the 
great increase of general sensibility, the nerves of the stomach react 
very feebly to the action of tartar emetic, and, according to Sehuh, it 
may often be given in large doses ivithout producing any effect. The 
appetite is usually lost. The patient almost always suffers from excessive 
thirst, together with a sensation of burning in the throat; and the saliva, 
which is expectorated with frequency, is frothy, mucous, and adherent. 
The pustules, described by Marochetti under the term " lysses," are found, 
in the first few days of the period of incubation, upon the sides of the 
fnenum lingum. In a case published recently by Crequy, the urine con- 
tained an abundance of sugar. 

Towards the termination of the disease, which almost always proves 
fatal, the symptoms become more severe. The patients are extremely 
agitated, and are continually expectorating in all directions ; bluish spots 
appear upon the sweat-covered skin. Vomiting very frequently occurs; 
and the vomited matters are frothy, sanguinolent, and look like coffee- 
grounds; the pulse is extremely weak. The patients die suddenly in 
convulsions, or in the midst of symptoms of jactitation, attended with 
loss of consciousness. A few hours before death a deceptive calm is 
sometimes observed, during which the patients may even recover the 
power of drinking. 
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Among the autopsies collected by Thamhayn, we find the foUowing 
. lesions mentioaed on several occasions: abundance of blood in the brain, 
dark coloration of the oortical substance, foyers of softening in the optic 
t)udamufl or corpus striatum, extreme vascularization of the medulla ob- 
longata, congestion of the spina! meninges, congestion of the cord wiib 
partial softening; at times the aympathetic and phrenic nerves and 
the cerebral branches of the pneumogastric nerve have been found in- 

{'ected. In some cases the peripheral nerves of the arm which had been 
>itton presented a reddish coloration. The respiratory apparatus wu 
almost always extremely hypertemic. The papiUie of the tongue and 
pharynx sometimes projected to an extreme degree, and now and then 
amall buUte were found upon the lower surface of the toneue. 

In 1869 Meynert made some extremely interesting bistological in- 
vestigations upon the brain and apinal cord of two patients (a boy and s 
girl) who had died of hydrophobia in Oppolzer'a service. In these p»- 
tients the hydrophohia had manifested itself as a form of psychosis, with 
predominance of symptoms of hyperaeslhesia, temporary spasma of tha 
respiratory muscles, especially when about to drink, but without any 
tetanic symptoms. 

In the first case the cord prfjsented the following appearances: the 
reticulum had preserved its delicacy; the vessels were filled with blood 
(the latter was coagulated, and looked like small colloid masses), and 
their walls partially aSected by amyloid degeneration; in some of them 
the tunica adventitia presented nuclear proliferations. Some of the 
nerve-fibres were surrounded by a considerably swollen medullary sub- 
stance, which resisted mechanical action (traction); others presented all 
the stages intermediate between this and colloid degeneration and de- 
struction of the fibres; in certain places the axis cylinders had disap- 
peared. These lesions were somewhat more marked In the lumbar than 
in the cervical region. 

In the second case the reticulum of the posterior spinal columns was 
hypertrophied from excessive enlargement of the stellate neuroglia-cells; 
in the autero -lateral column the reticulum was transformed into small, 
fiuely granular fibrillie, the vessels were filled with blood, and their walls 
were partially affected with amyloid degeneration. The cortex and 
medullary substance of the brain presented a large number of irregular 
vacuoles, which did not always contain anatomical elements, and which 
pressed the bundles of white fibres aside in a curved form. Traces of 
colloid substance were found in the perivascular spaces and in some of 
the vacuoles scattered through the nervous tissue. A large number of 
the ganglion-oelis of the cerebral cortex presented the appearances of 
molecular destruction, while others were very much swollen and sclerosed. 
According to .Meynert, these appearances were due to an oedematous 

gooBss, caused by an exudation from the markedly congested vessels, 
e thinks that the exudation was beginning to diffuse itself into the 
nerve-tissues (because no obliteration of the perivascular spaces was 
noticeable). On the other hand, the exudation presents the appearances 
of a very thin colloid matter which has assumed, from an exchange with 
the protein compounds scattered throughout the tissues, their optical 
characteristics. 

In a more recent case, reported by Hammond, microscopical examina- 
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tion of the cerebral cortex showed enlargement and thickening of the 
vessels; the outer, and, to a less degree, the second layer of nerve-cells 
were infiltrated with fatty granulations aad amyloid corpuscles; the cere- 
bral ganglia were normal. In the nuclei of the pneumogastric and hypo- 
glossal nerves the vessels were also enlarged, and the ganglion -cells were 
granular and markedly diminished in number and size; the roots of the 
pneumogastric, spinal accoasorv, and hypoglossal nerves were involved in 
the same degeneration. Analogous clianges wore present in the gray 
substance of the cord; the neuroglia- cells in the white substance were 
undergoing nuclear proliferation. Clifford Albutt made a similar series 
of observations in two cases of hydrophobia. 

We may, finally, mention the results obtained by Prof, Ragsky (Oester, 
Jahrb., Aug., 1843) from a chemical analysis of the blood. He found 
that the blood acquired a neutral reaction, whereas in the normal con- 
dition it was feebly alkaline; it contained 73.59 parts per 100 of water, 
instead of the normal amount (80 per 100) ; and 2.9 parts of solid matters, 
instead of 4.42. 1,000 parts contained 4,8 of fibrin, 133 of hemato-globu- 
line, 80.2 of albumen, 12.4 of extractive matters and salts, and 796.6 o£ 
water. It is very desirable that new analyses of a similar character should 
be undertaken. 

Nature of Hydrophobia. 

The pathognomonic sjTnptoras, as well as the anatomical lesions found 
in the brain and cord, prove that hydrophobia in man is due to a toxic 
change in the nerve-centres. The rabietic poison which is inoculated by 
the bite acts, to all appearances, like a fixed ferment. The part played by 
the blood, as the agent tor the transportation of the morbid principle, was 
demonstrated by the experiments of Hertwig (Hufeland's Journ., 1828, 
p. 168), who found that the virulent action was transmitted by the fluid 
extracted from the salivary canals and by the venous and arterial blood, 
Maf^eadie and Breschet successfully inoculated two dogs with the saliva 
of a man who had died of hydrophobia. The lesions indicative of cedema, 
observed by Meynert, lead us to suspect a vascular transudation into the 
adjacent tissue, and this process is rendered easy by the changes found 
iu the walls of the vessels. 

We may apply to rabietic poisoning the remark which we made in the 
preceding chapter, viz., that the medulla oblongata undergoes more pro- 
found changes than the cord, and that the centres of respiration and 
deglutition are the first to react to these lesions. The phenomena which 
appear soon afterwards, such as liypertesthesia, painful sensations, con- 
vulsive and tetanic symptoms, denote the invasion of the spinal cord by 
the toxic action, and the psychical disorders correspond to the implication 
of the cerebral cortex. These symptoms are due to the tissue changes 
which were first discovered by Meynert in the nerve-centres. The pro- 
dromata, which precede (for one to four days) the invasion of the disease, 
are evidently the first manifestations of the toxic irritation. The duration 
of the period of incubation depends upon the activity of the poison and 
upon the greater or less length of time in which the textural changes 
develop. 

The receptivity of the organism is very variable, as Hertwig has ex- 
perimentally demonstrated upon animals. Of fifty-nine animals which 
were inoculated, only fourteen were infected; in some a single inocula- 
tion sufficed to produce infection, in others three or four inooulatians 
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— The diaffnont of hydropliobia lyssodes is rendered positive by the 
fact that the patient has been previousiy bitten by a rabid animal, and 
by the progressive aggravation of the spasms of respiration and deglutition. 
Tiie hydrophubio ayinptonis, which are sometimes observed under the in- 
fiuence of other diseases, are readily distinguished with a little attention. 

Imaginary hydrophobia is merely the result of excessive fear; it is 
unattended by any exaggeration of reflex action, and moral treatment 
alone required. The development of spontaneous hydrophobia has 
been hitherto demonstrated in man. 

In hysterical hydrophobia, spasms of the pharynx and glottis also 
but these attacks are usually of short duration, and they are accompanii 
by other hysterical symptoms and by characteristic disorders of sensation 
and motion. Finally, symptomalie hydrophobia, which is observed as a 
rare complication ot diseases of the pharyns and larynx, of cerebral affec- 
tions, of typhoid fever, and of pernicious fevers, is recognized without 
difficulty by the other symptoms of the disease. 

The proffnoais is generally extremely unfavorable. Of two hundred 
and sixteen cases collected by Tbamhayn, there were only six observations 
by Smith (four of which occurred after bites of dogs which were undoubt* 
edly rabid) which terminated in recovery, or a proportion of one to 
thirty-six. The majority of the patients die upon the fourth or fifth day 
from the appearance of the Brst paroxysm. According to the medical 
laws of Austria, every individual, suspected of hydrophobia, must remain 
forty-two days under medical surveillance. At the expiration of this 
period, if no general symptoms have appeared, it is very probable that 
the disease will not develop. 

The prognosis is more favorable if the virus has been destroyed by 
immediate cauterization of the wound, or within twenty-four to forty- 
eight hours. According to the recent observations of Reuault, the absorp- 
tion of the virus from the wound occurs with such rapidity that very 
little ia to be hoped for even from immediate cauterization, ^ evertheless, 
in a large number of cases energetic cauterization, performed within 
twenty-tour or forty-eight hours, has prevented the development of the 
disease. Some cases have been reported in which the affection developed 
with a slower course than usual, despite cauterization performed upon the 
day after the bite; other cases have escaped, in which the cauterization 
was only performed several days after the receipt of the wound. We 
must, therefore, conclude that the individual receptivity, as well as the 
energy of the vims, is liable to variation. 



TVeatm^nt. 

The chief importance should bo attached to the prophylactic treat- 
ment. The beat measure consists in cleansing the wound and cauterizing 
it with the hot iron or with caustic potash; nitrate of silver ia ineffectual 
The wound should be kept open for five or six weeks by means of ung, 
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basilic, since experience has proved that if the disease does develop, the 
symptoms will be less severe if the wound suppurates. When the wound 
changes its appearance, or when it becomes the seat of unusual sensibility, 
the cicatrix must be opened without delay and suppuration induced. 
In a case reported by Hooper, which terminated in recovery (Med. Times, 
May, 1847), the cicatrix had reopened and suppurated spontaneously. 
In addition, care must be taken that the patient is kept perfectly quiet. 
When the patient has been wounded in several places, Fuchs has ob- 
tained good results by immediately placing the patients in mercurial - 
baths (which cauterize all the aHected parts). 

The efforts which have been made for centuries, to discover an anti- 
dote to the rabietic poison, have proved fruitless. Nevertheless, re- 
newed experiments upon dogs may not prove useless with regard to treat- 
ment. Injections of warm water into the veins, performed by Magendie 
upon dogs, have also produced in man a marked improvement in the 
most threatening symptoms, though only for a certain length of time. 
To judge from the happy effects of transfusion in eclampsia, this meas- 
ure should also be employed in hydrophobia. Venesection and amputa- 
tion of the bitten part must be avoided on account of their debilitating 
and exciting action. 

Opium, belkdonna, canthandis (internally and externally), and mer- 
curials (either alone or combined with musk), have proved as useless as 
the innumerable other extraordinary measures which have been em- 
ployed. Warm baths produce a certain degree of calm ; Buisson has 
obtained good effects from vapor-baths, and Gosselin by producing copi- 
ous perspiration. We may finally add that Schivardi caused a cessation 
of the hydrophobic symptoms by employing the continuous current for 
several days (from the soles of the feet to the forehead); his patient died, 
however, from exhaustion. The results obtained by severfd authors in 
tetanus, by early injections of curare, should encourage us to employ the 
same remedy in hydrophobia. Offenberg (Diss. Inaug., Berlin, 1875) has 
recently published a case in which injections of 0.03 of curare (seven 
doses within five and a half hours) caused the complete disappearance of 
a spasms and of the hydrophobic and photophobio symptoms. These 
symptoms were replaced by paralysis of the limbs, which was only re- 
lieved after a period of two months, the patient still manifesting great 
slowness in his gait at the end of that time. 
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NEUROSES ASSOCIATED WITH TREMOR AND DISORDERS OF 
CO-ORDINATION. 



CHAPTER XXXIII. 

TBEUO& AUD PABALYSIS AGITANS. 

a. Tremor. 

TkkmoK consists of a series of intermittent clonic muscular spasms, of 
short excursion, which may be called into action by central action or by 
peripheral irritation. It may be experimentally produced in decapitated 
animals, by subjecting the cord to a weak current furnished by an in- 
duction apparatus with slow interruptions (Volkmann). Upon repeating' 
the same experiment upon frogs which have been poisoned by nicotine, 
tremor will be produced throughout the entire body. It will not develop 
if curare has been previously injected or if the nervous centres have been 
destroyed; tremor will occur, however, if the pons and medulla oblongata 

; have been preserved (Vulpian), According to Schiff, by detaching a 

I motor nerve from its centre (the facial or hypoglossal, for example) 
movements of oscillation will occur in the muscles which have been para- 
lyxed by the nerve section. These movements continue, as a rule, for 
two days, and may even persist for weeks or months. 

In man, tremor indicates an abnormal condition of irritation of the 
nervous centres. This exaggeration of excitability may have its seat in 
the brain, as in psychical excitement (sorrow, fright, anguish), when the 
whole body is affected with tremor; or it may be observed, as the first 
symptom of motor irritation, in tumors, sclerosis, or softening which in- 
volve the cerebral ganglia or adjacent parts (Duchek, Leyden, Charcot). 
It ia evident that the morbid excitability which accompanies tremor is 
frequently situated in the spinal cord. Intermittent muscular spasms 
may be produced in the various degenerations of the cord (after trauma- 
tism or in progressive muscular atrophy) under the form of limited contrac- 

I tions, or of more extended clonic spasms occupying the limbs or trunk, 
. These spasms are reflex and are caused by irritation of the cord, especially 

I I of the gray substance. Tremor is not infrequently due to shortening of 
the antagonistic muscles, causing trembling and jerking movements. In 
cases of intense irritability of the nerve-centres (as in cerebro-spinal scle- 
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rest «paa the oervee onf be ooasadtaablj iacreaaed, bat it is diminubed, 
on the other band, in tbe tMer Eorma. In ati eroa i s of tbe nefre-centrea, 
and in the toenor ceased by distortMnces in tbe s|Miial axU, intense tremor 
majr obea be pcodooed br neana of strong indncri<»i cnrrents. 

^be treawn* may only inrolre indiTidnal timba (more freqaently tbe 
tipper than the loner) or merely the musdea of tbe neck or head. But 
in other caaea almost all the muscles are affected, induding those of the 
Caoe, lower jaw, and tongae; speech is then maikedly embarrassed. The 
trenralooa morements are sometimes limited to the ocular iniiscles (under 
the form of nyBtagmos). Tremor may also, as we bare indicated above, 
appear temporarily under the ioBnence of certain sensorial impression^ 
or in the couree of certain diseases; it sometimes constitutes a symptom 
which continues during life. The mo^fieations with regard to intensity 
generally depend upon causes to which we have referred above. 

From an etiological point of view, we may state, in tbe first pi 
that tremor preferably attacks nervous and easily excited indiridi 
Delicate children, born of a nervous mother, very frequently mai 
the affection during the first years of life. This is noticeable by the 
tier in which they hold their spooo, or in their first attempts at writing; 
it disappears as the children grow stronger. The female sex, more sen- 
sitive and more readily excited, generally presents a greater predisposition 
to tremor than the male sex. In the latter, iniiatioQ of the genital func 
tions, and especially onanism, are the causes of the early and obstinate 
forms of the affection. 

At a more advanced age it may bo produced by chronic alcoholism, 
the opium habit, the abuse of strong tobacco, the action of mercurial va- 
pors, or of lead preparations to which the system is subjected in certain 
trades, and the prolonged use of cosmetics or paint containing mercury or 
lead. Severe diseases are not infrequently followed by tremor of the 
limbs. This is also true of copious haemorrhages, hysteria, continued or 
repeated depressing moral agencies, and physical or intellectual efforts. 
Finally, the weakness of old age also favors the appearance of tremor. 

In the treatment of tremor, we must endeavor to remove the primary 
cause, to diminish the morbid excitability of the nerve-centres, and to 
suppress certain injurious influences. The nervous tremor of childhood 
and puberty may be combated by washing the entire body with cold 
water or vinegar, and by means of cold affusions to the back while the 
]mtient is in a lukewarm half-bath. In the aniemia or general weakness 
following severe diseases, we may employ, in addition to the preceding. 
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measures, ferruginous mineral waters, quiuiiie, light wines, and a trip to 
tbe mountains. 

In the tremor resulting from extreme excitability of the spinal system, 
Eulenburg' (Ber. klin. Wschr,, 4G, 187^) obtained good effects from the 
administration of arsenic. 

Starting from the experiments of Sklarck (Heichert and Du Bois' 
Arcbiv., 1860), who found that preparations of arsenious acid produced 
paralysis of the sensory portions of the cord with preservation of the 
motor functions, Eulenburg at first gave Fowler's solution internally, but 
without success. The tremor only disappeared after the employment of 
subcutaneous injections (one part of Fowler's solution to two of water; 
a third or half of a syringeful, representing 0.11-0.17 of the mixture, was 
ftt first given daily, and then every two days). 

Excellent effects are often obtained from the use of hydrotherapeutic 
measures; they diminish tlie morbid excitability of the centres and the 
excess of reflex action. We may begin with cool dorsal irrigations in a 
half-baih whose temperature is gradually lowered. As the nervous sys- 
tem recovers its tone, these measures may be replaced by douches and 
full baths. Sea-baths are also useful in these cases. 

Electrical treatment appears advantageous in certain forms of tremor. 
Ascending or descending stabile galvanic currents maybe passed through 
the vertebral column, and from this situation to the nerves of the 
affected limbs. This plan is more advantageous than faradization, be- 
cause currenta whose tension is too great increase the excitability of 
the centres and may aggravate the tremor. In tremor limited to the 
hands, such as occurs in convalescents from tj-phoid fever, and in lead 
and mercurial poisoning, the movements may be made to disappear by 
moderate stimulation of the mupcles of the hand by means of induced 
currents. Good effects have also been obtained, in certain cases, by well- 
reg'ulated gymnastic exercises. 

Alcoholic tremor is favorably influenced in the majority of instances 
by the use of morphine or of extract of opium administered either inter- 
nally or Bubcutaneonsly. Chloral is indicated (three to five granimes at a 
dose) when the opium or large doses of digitalis prove insufficient. It is 
necessary, in such cases, to resort to even much larger doses, when the pa- 
tient is accustomed to strong spirituous liquors, Oulmont has obtained 
good results from the administration of hyoscyamine (0.003-0.018 daily) 
ial and senile tremor. 



b. Paralysis Agitane. 

Paralysis aq;itans represents the most severe form of tremor. It was 
observed and carefully described for the first time by Parki.ison (Essay 
on the Shaking Patsy, London, 1817). The gravity of this affection results 
from its peculiar intensity, from its continuous progress and extension, 
and from its termination in general paralysis. The tremor is a character- 
istic sign of the decay of the motor power, and it is also the precursor of 
tbe paralysis. 

The anatomical lesions peculiar to paralysis agitans are unknown. In 
some cases, reported by Parkinson, Marshall Hall, Oppoker, Lebert, etc., 
indurations and hyperplasia: were found in the pons varolii, tuberoula 
quadrigemina, and medulla oblongata, but microscopical examinations 
were uot made. But if we may judge from the clinical histories, these 
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casoB belong under the catoeory ot disseminated gclerouB, the symptoms 
of which were unknown at that period. Foyers of softening in the brain 
and cord, and encophahtis and solerosis of the Amnion's horn (Chvostek) 
have been obBerved in this disease; but these lesions must be re^rded ts 

accidental coin gih'cat ions. 

Greater inii>ortanco is attached to the changes recently obaened b 
three cases by Charcot and Joffroy (Soe. de Biol., 1871). 

In all these cases there was obliteration of the central canal from pro- 
liferation of the epithelial elements, a development of nuclei around the 
Oanal and marked pigmentation of the nerve-cells, especially in the col- 
umns of Clarke; in two oasea the pons varolii contained masses of amy- 
loid corpuscles, and in one it was partially sclerotic Further investiga- 
tions must deoido upon the pathological significance of these inflammatory 
changes in the cord and other regions. 

The onset of paralysis agitans is often preceded by prodromata, such 
u cerebral oongestion, chronic insomnia, marked irritability, niusculai 
oontractions, or temporary feeling of weakness in the limbs. The diaeane 
proper begins with a slight trembling, usually in the upper limbs. It ap- 
pears at first in small groups of muscles, often under the form of slight 
movements of pronation and supination of the forearm, which follow one 
another in rapid succession. In the beginning these involuntary move- 
ments may be uompletety controlled by the patient, or at least diminished 
by supporting the limb in which they occur; they also cease during sleep. 
At a later period the trembling movement increases in intensity, be- 
comes exaggerated under the influence of emotional excitement, cold, and 
elfort, and extends to one-half of the body (often beginning on the right 
■ido). It then extends to the arm and leg of the opposite side and to the 
muscles of the lower jaw, lips, and tongue. Paraplegic and alternate 
forma of tremor are very rare. If the patient is placed in a position of 
extension, and the trunk is supported upon each side, the tremor will be 
arrested for a certain length ot time. The patients usually have very im- 
mobile features, and the movements of the eyes are very circumscribed; 
the mouth is often filled with saliva, which is swallowed with difKcultj'; 
ipeoch is dillioult and sometimes jerking, and the writing is pointed and 
oolique. 

If we carefully examine the motor functions, we will sooner or later 
find characteristic disturbances. The muscles of the limbs, trunk, and, 
moat frequently, of the neck are rigid, and the patients experience in them 
a sensation of cramp; jhe voluntary movements are stiff and slow (Char- 
cot), If the tonic tension predominates in the flexors, the neck and trunk 
are inclined forwards in the vertical position; the upper limbs and, later, 
the lower limbs, assume a semi-flexed position{vide Fig. 19). The thumb 
is usually addncted and directed towards the palm of the hand, the move- 
ments of the phalangeal and carpal articulations are markedly interfei 
with, and the patients are unable to carry the hand backwards to the she 
dar. In walking, the body inclines towards the hemiparetic side. When 
disease is prolonged, a characteristic position of the Umbs develops, as Cb 
cot has pointed out — flexion of the first phalanges, forcible flexion of tfii 
second phalanges, and alight flexion of the third. The gait is precipitate 
and uncertain. Sauvage and Sagar have mentioned, as a pathognomonic 
sign, a tendency to run and to fail forwards or backwards. This is not 
always noticeable, is only a complication of the later periods, and is caused 
by the effort which the patient makes to maintain his centre of gravity 
within the base of support. We can sometimes produce a movement of 
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mination, the more the paresis c. 
sUts during sleep, and the 
latter may be interrupted on 
account of the shocks com- 

inicated by the patient to 
the bed. 

Towards the close, the 
embarrassment in speech, 
mastication, and deglutition 
terminates in complete abo- 
lition of these functions. 

The following disorders 
of sensation are observed: a 
feeling of numbness in the 
fingers, neuralgic pains in 
the limbs affected with tre- 
mor, pains in the neck or 
back (observed by Blaslus 
and Topinard), sensitiveness 
of certain parts at the verte- 
bral column or of the nerve- 
trunks to pressure, a sensa- 
tion of cold in the affected 
. limbs, or an abnormal sensa- 
tion of heat without eleva- 
tion of temperature (Char- 
cot). 

Electrical exploration dis- 
closes, at the onset, normal 
reactions. At an advanced 
period of the disease, dimi- 
nution of electrical contrac- 
tility occurs in the muscles 
of iJie forearm and hand. """"'"■ 
The galvanic excitability of the nen'es is at firs 
period, it is often diminished; the reaction is sometimes increased when 
the symptoms of irritation become general. Topinard published the case 
of a physician (Gaz, des Hopit., 21, 18GG) who had illusions of sight, in- 
crease of Bc?:ual desire, and diabetes mellitus. Psychical disorders occur 
as terminal symptoms, and are accompanied by loss of appetite, relaxation 
of the sphincters, and gangrenous ulcers of the integument. The patients 
die of pulmonary hypostasis or ccderoa, in a condition of marasmus, sopor, 
or delirium. 

Among the causes of paralysis agltans, wo may mention debilitating 
diseases and the prolonged action of cold. Mental shocks (such as fright) 
which, during the first ten years of life, may give rise to chorea, epilepsy, 
or hysteria in predisposed individuals, often cause paralysis agitans at a 
more advanced age. I have seen a man, sixty years of age, m whom a 
carbuncle of the neck was opened ; he was soon after seized with tremor 
of the right arm, which began when the wound was dressed, and then 
extended to the other limbs. When the nerve-centres are endowed 
with abnormal excitability, either hereditary or acquired under the influ- 
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ence of strong iirh&tion, each period of life presents peculiar reactioDi, 
affecting chieHy the motor functions. Double morbid forms are some- 
times produced, as is shown by the case reported on page 34, in which 
hysteria was combined with symptoms of paralyaie agitans. Among- the 
predisposing causes, old age holds the first rautc. In one case T observed 
the development of paralysis agitans in limbs which were paralysed in 
consequence of cerebral apoplexy. 

Paralysis agitans is very often mistaken for tremor of various kinds. 
Careful observation will enable us to Birive at an exact diagnosis. The 
points of differentiation from sclerosis of the nervous centres have been re- 
ferred to in the chapter devoted to that affection. The distinctions be- 
tween chorea and paralysis agitans will be discussed hereafter. In senile 
trembltnKi not alone the limbs, but especially the head, are agitated b; 
continual trembling movements ; furthermore, the former is not accom- 
panied by neuralgic pains, hemiparesis, the characteristic muscular stiff- 
ness, the deformity of the hands, or the tendency to movements of pro- 
pulsion or recoil. Alcoholic tremor is eharacteriied by the excit«d con- 
dition of the patients, by the delirium in which they are pursued by all 
kinds of imaginary visions fespecially by small animals) and by the dimi- 
nution of the tremor under the influence of stimulants and of lar^ doses of 
opium. Mercurial tremor is almost always preceded by salivation, ulcer- 
ations in the throat, swelling of the gums, fcetid breath, diarrhcea, loss of 
appetite, and exhaustion. Lead tremor is recognized by the previous oc- 
currence of lead colic, arthralgias, the condition of the mouth, muscular 
paresis, and the partial abolition of electro-muscular contractility in the ex- 
tensors of the arm. The tremor of opium-eaters is accompanied by the. 
following symptoms : livid color of the face, dull expression, dull eye^ 
markedly contracted pupils, considerable emaciation, obstinate constipa- 
tion, loss of appetite, tendency to vertigo, gloomy forebodings, and unoer 
tain gait. The prognosis of paralysis agitans is absolutely unfavorable in 
the chronic or rapidly developing forms. When the disease is mare re- 
cent and less extended, it is susceptible of a certain amount of improve- 
ment. Recoveries are exceedingly rare, and relapses are very frequent. 

In the majority of oases the treatment must be confined to limiting or 
moderating some of the symptoms. Treatment with strychnine, ergotine, 
opium, curare, and extract of calabar-bean have given no encouraging 
results. Some authors have prescribed sulphurous mineral waters with a 
certain degree of benefit. ElJiotson reports a case of recovery from the 
prolonged use of carbonate of iron. In recent cases the galvanic treat- 
ment (stabile currents through the vertebral column and from this region 
to the tremulous limbs) may improve the tremor and the pains, but will 
not increase the strength; in the chronic forms electricity is useless. Mild 
bydrotherapcutic measures (frictions, packs of short duration, cool half- 
baths with dorsal affusions) have a tonic action, and improve the appetite 
and sleep. According to Charcot, hyoscyamine will moderate the symp- 
toms. Eulenburg has derived benefit from hypodermic injections of 
Fowler's solution, but the experiments undertaken at the SalpfitriSre 
have not given similar good results. Ordenstein has found nitrate of sil- 
ver useful. 
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CHAPTER XXXIV. 

CHOKEA AND ITS DIFFERENT FOHMS. 

Aftkh having discussed, in the preceding chapters, the affections which 
are characterized by spasms of cerebral and spinal origin, we shall now 
investigate another variety of central motor disorders, viz.; the affec- 
tions of co-ordination. As we have shown in the consideration of the 
theory of ataxia, we find, in a series of pathological conditions, serious 
disturbances affecting the centres of co-ordination in the cerebellum and 
meaocephalon and in the sensory conductors which these organs send into 
the posterior columns of the cord. Disorders of co-ordination will result 
from solutions of continuity in the relations of these centres with the 
spinal system of ganglion-cells and from serious obstacles to the trans- 
mission of motor impulaea starting from the cerebral ganglia. 

In accordance with the principles previously laid down, we shall de- 
scribe as disorders of co-ordination, those motor disturbances in which 
the harmonious action of certain muscles, or of certain groups of muscles, 
'in performing definite movements, is interfered with, while the isolated 
action of each muscle remains intact. In the diseases which we shall 
study from this point of view, the conductors of co-ordination may un- 
dergo, in their long course, disorders of great extent (as in chorea), or 
merely circumscribed lesions (as in writer's spasm, and stammering). 

A. — Choke A Magna. 

Chorea magna results from a condition of irritation of certain centres 
of co-ordination and of the centrifugal conductors which connect the 
cells of the cerebral cortex with the motor apparatus. Future histological 
investigations, when carefully performed, will undoubtedly discover, in 
chorea magna and minor, exudations around the vessels in the cortical 
and medullary substance of the brain and in the conductors of the cord, 
and this will explain the combination of psychical disorders with disturb- 
ances of co-ordination. 

Chorea magna (chorea Germanorum) consists of spasmodic move- 
ments, occurring paroxysmally in certain groups of muscles, and present- 
ing the appearances of voluntary motor direction. The movements are 
sometimes simple, sometimes complex. In this affection the patients 
execute, against their will, extraordinary combinations of movements 
which it is extremely difficult to perform in the normal condition, and 
which are repeated under the influence of peculiar psychical stimuli. 

Symptom atology. 

The symptoms of chorea may present a great variety of aspects. In 
the majority of oases the paroxysm is preceded by prodcoai&tA.. 
Tot. II.— 8 
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ing of irritative symptomg of motion, sensation, or of the psychical 
functions. Isolated raiiBculaT contractionii, tremors, nausea, cephalalgia 
or rachialgia, palpitation of the heart, difficulty of respiration, painful 
sensations, agitation, illusions and visions are the most frequent prodro- 
mata of the attack. But in some cases the latter develops suddenly. 

The paroxysm, properly speaking, consists of a series of movements 
which vary greatly in character and intensity, according to the groups of 
muscles which are the scat of the involuntary actions. The patients run, 
jump, hop, dance, climb, whirl around, stamp with the fcret, cry like 
animals, exercise like acrobats, declaim like actors, sing, recite poetry 
(even in a foreign language), etc. They expend in all these actions an 
extraordinary amount of force, and manifest an address and dexterity 
which they are incapable of when performing similar acts in their norm^ 
condition. The paroxysm may present the same characteristics during 
its entire duration, or it may appear in various phases. 

In severe conditions, accompanied by ecstasy, the patients suGer from 
ana^thcsia and analgesia, tremors, contractures, paresea or paralyses, and 
cataleptic or tetanic symptoms, attended with loss of reBex excitability. 
CouBciousness and the functions of the special senses are clouded in ■ 
great measure. In less severe cases the senses and psychical faculties 
are less involved; the patients are conscious of their acts and, now and 
then, may even perform voluntary movements. In some patients inten- 
silied acuteness of the sensorial perceptions and an increase in the in- 
tellectual activity are observed, but this is always proportionate to the 
general education of the individual. In certain conditions of exaltation 
the patients hold discourses and compose poetry with surprising facility; 
their sad ideas and presentiments are converted into images of clairvoy- 
ance. Blinded by these unaccustomed phenomena, and encouraged by 
those around them, these patients give free rein to the imagination, and 
increase, by their recitals, the mystical character of the disease. 

The paroxysm may terminate suddenly or may slowly, disappear. The 
phenomena of exaltation and the spasmodic symptoms then cease, and 
the patients, tired in mind and body, sleep for a longer or shorter ' ' 
In light forms the return to the normal condition occurs after tl 
modic symptoms have lasted for a short time. At other times 
patients are greatly fatigued, ill at ease, and in bad humor, and only 
cover after the lapse of a few days. The attacks may develop at any 
hour of the day or night, without adhering to a definite type, but, on the 
other hand, they sometimes present the most remarkable regularity. One 
of my patients could tell in the morning whether the attack, which oc- 
curred the same night, would be strong or weak; she was able to foretell 
this, as she stated, by a sensation of tension in the nerves. 

The duration of the paroxysms varies from a few minutes to several 
hours. In very rare instances it may continue for several days, but re- 
missions always occur in these cases. Franque has published (Journ. t 
Kinderheilk., 1867, p. 226) the history of a case of chorea lasting two 
and a half years, in a boy affected with movements of rotation, skipping,, 
and jumping; after the attacks the urine contained sugar, but w,~- — ^ 
mal during the intervals. In another case, sugar was also found 
urine of a woman suilering from chorea magna, but only after th( 
tion of the paroxysms. In most cases the disease terminates after a 
tain lapse of time. But, as a rule, an abnormal irritability of the nerroi 
system, which predisposes the patients to various affections, 
persists for a long time and often even for life. Soiiie patient) 
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from hysteria, and, in exceptional instances, from epilepsy or inaanity. 
1'he disease very rarely terminates ia death, and this event is almost 
always due to complications or to exhaustion. 

The gross anatomical lesions tvhioh have been found in chorea ma^a 
are : venous hyperiemia of the brain and cord, mening-eal hwmorrhagea, 
inflammatory thickenings of the spinal nerves (Day), softening of tbe 
cord (Veccbietti), These data throw no light, however, upon the nature 
of the disease. 



Chorea magna occurs especially in those individuals who have in- 
herited a peculiar morbid susceptibility, or in whom this condition has 
developed during the period of puberty. According to Wicke'a statis- 
tics (ilonogr. des gr. Veitstanzea, etc., Leipzig, 1864), among one hundred 
and sevoai patients, chorea developed eighty-four times from the tenth 
to the twentieth years, and sixty-two times from the tenth to tlie six- 
teenth years. Two-thirds of the patients were females. The etiological 
factors of chorea include the following: psychical excitement, liaisons, 
sexual irritation, onanism, menstrual disorders, and chlorosis. From tbe 
etiology and the undeniable resemblance in the principal symptoms of 
the disease, we are justified in regarding chorea magna as very closely 
allied to hysteria. 

Religious exaltation may also give rise to chorea magna. Many 
authors attribute to this cause the epidemics of Saint Guy's dance, which 
were observed during the Middle A^es. But, as Hecker has shown {Mala- 
dies populaires du Moyen Age), this disease was a form of insanity, ac- 
companied by severe convulsive and ecstatic manifestations. Within our 
own times Davidson (Edinb. Med. Journ., 1867, t. XIII., p. 124) has de- 
scribed an epidemic of choreomania appearing in Madagascar. Par- 
oxysms of dancing, combined with rotatory movements of the head and 
raising and loweririg of the arms, which lasted even for hours, occurred 
among the lower and superstitious classes, who were excited by social and 
political changes, and especially among young females. This was rather 
a fonn of mania than of chorea, Oantani states (It Morgagni, 1872) 
that chorea magna is frequently observed in southern Italy, 



Diagnosis and F^ognoais. 

If we glance over the cases described by various authors, we will find 
that they have confounded, under the term chorea magna, examples of 
convulsions attended with exaltation, insanity, saltatory spasms, and even 
certain forms of chorea minor of a slow course, which were attended by 
intermittent exacerbations. 

Chorea magna ia distinguished from insanity properly speaking, by 
the paroxysmal appearance of irresistible motor impulses, by the frequent 
coexistence of partial tonio and clonic convulsions, by its appearance at 
the period of puberty, usually after mental excitement, and by the fre- 
quency of hysterical manifestations, intermingled with the other symp- 
toms. Saltatory spasms (of which Bamberger described two cases in 
1859, and Guttmann another more recently) have the following character- 
istics: as soon as the patient, while in the vertical position, touches the 
ground with his feet, his body ia rapidly toaaed into \,\itt a\t, Ta^^ft 
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apastns are of a reflex nature and probably due to spinal irritation. In 
chorea minor, there are no perioiHcal attacks, the tonic muscular spasms 
and associated movements are made without the appearance of any vol- 
untary impulse, the psychical functions are affected more rarely and to a 
slighter degree, and tlie co-ordination of movements presents more 
marked diaturbances. In Homnambuiiam, which we have described as a 
variety of hysteria, alienation of the psychical functions, and phenomens 
of incoordination also occur. But, m this affection, the attacks only oc- 
cur during sleep, and the movements do not assume the spasmodic char- 
acter which they present in chorea. 

The proffnosia of chorea magna depends upon the intensity and dura- 
tion of the affection. If it has not assumed a very chronic character, and 
if the nutrition has suffered but little, the termination of the period of 
puberty, marnage, or improved habits of life, may cause the spontaneoua 
disappearance of the disease. The severe forms, which run a chronic 
course, compromise nutrition, and lead to aniemia and cachexia. Al' 
though lite itself is only endangered in very rare cases, nevertheless, in 
inveterate forms, the prognosis is grave, and is rendered so much the 
more so, because tlie disease may run its obstinate course for years, re- 
lapses occur upon slig-ht provocation, and the physical and mental condi- 
tion of the patients is seriously affected. The transition from chorpa to 
insanity, properly speaking, or to epilepsy, is a rare event; the disease is 
much more frequently followed by hysterical phenomena. 



Deatment. JH 

The ansemia and neuropathic condition which are found in the majoi^ 
ity of the patients demand, above all, tonic remedies. We may recom- 
mend mild preparations of iron, ferruginous baths and mineral waters, a 
prolonged stay in the exhilarating air of the country, and moderate exer- 
cise in the open air. Narcotics are usually but poorly tolerated by the 
patients; we should reserve them as adjuvants in violent and painful 
paroxysms. The salts of zinc, in large doses, have been recently recom- 
mended, especially by Stunde. The antispasmodics are sometimes capa- 
ble of moderating the attacks. 

In severe forms, wo may, at times, suspend the paroxysms by the use 
of quinine administered for a long time in large doses (two to three 
grammes daily.) It is worthy of remark that symptoms of poisoning are 
never observed in these cases. I have employed the nitrate of silver in 
one case (" hammering," chorea of several months' duration, in a young 
man who also suffered from infiltration into the apices of both lungs). 
At the end of the eighth day of this plan of treatment (0.01-0.02 daily), 
the paroxysms had disappeared and, the use of the drug having been 
contmued, had not returned at the end of several months. I had em- 
ployed atropine in this patient, as well as in another case, without any 
favorable results. We may add, in conclusion, that judicious moral 
treatment, the removal of all sources of worry, an appeal to the will of the 
patient, and mild hydro-therapeutic measures, very frequently render 
good services. We must avoid the exciting' applications of cold water, 
and should give the preference to partial frictions of the limbs, cool half- 
baths, dorsal affusions, and later to moist frictions. 
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B. — Chorea Minok, 

This disease has been recognized for centuries, but it is only within 
recent times that its central origin lias been discovered by a resort to ex- 
perimentation and pathological anatomy. 

Chorea minor (chorea Anglorum) consists of more or less continuous 
muscular contractions and associated movements, which occur without 
disturbancea of consciousness, especially under the influence of voluntary 
motor impulses, and without any apparent aim in view, that is to aay, 
■with inco-ordi nation. This definition comprises the most char*-'-"-"" 



aigna of chorea, leaving out of consideration the accessory symptoms. 
It applies equally to the various forms of chorea minor, whether of an 
idiopathic, or of a secondary, symptomatic or reflex nature, 

PcUhological Anutomy and Meperimenlai Investigations. 

In the old obser^-ations of CruTeilhier, Romberg, etc., foyers of soft- 
ening were found in various parts of the bra,in. Among more modern 
authors, Broadbeut (Brit. Med. Jour., April, 1809), followed by Tuck- . 
well, Ogle, Russell and Hughlings Jackson, have observed in chorea the 
presence of capillary emboli in the corpus striatum and optic thalamus, and 
the production of granular cells around the vessels. Aitken found the 
specific gravity of the corpus striatum and optio thalamus very much 
diminished in proportion to the specific gravity of other parts of the 
brain. In the spinal cord, tho new-formed connective tissue, which has 
been found in other acute diseases attended with spasms, was observed 
for the first time in chorea by Rokitansky. Brown-Sequard and Gendron 
have noticed softening of the cord. Tuckwell (Brit. Med.-Chir. Rev,, 
1867) found in a choreic patient who suffered from vegetations of the 
heart-valves, foyers of embolic softening in the cerebral hemispheres and 
cortical substance, and in the posterior columns of the cord (cervical and 
dorsal regions). L. Clarke (eod. loc, 18C8) found softening of the 
cord, in addition to granular exudation into the corpus striatum. 

In a case of chorea reported by Meynert (Ztschr. der W'ien.. Ges. d. 
Aerate, Feb., 1808), microscopical examination showed that a lar^e num- 
ber of the oells of the cerebral cortex were in a condition of dropsical en- 
laiweraent, with molecular degeneration of the protoplasm; there was par- 
tial sclerosis of the cells in the cortex of the insula and in the cerebral 
ganglia, with considerable proliferation of the nuclei of the nerve-cells; 
proliferation of the nuclei of the connective tissue in the medullar}' sub- 
stance situated between the ganglia; the cells of tho reticulum of the 
cord were enlar^d. Elischer (Virch. Arch., Bd. 61, 1874) has recently 
observed tho following lesions in & pregnant woman who had suffered 
from chorea: in the corpus striatum, nuclear proliferation, hyperplasia of 
the connective tissue, thickening o£ the tunica adventitia of the small 
Teasels; the same changes in the tunica interna of the vessels of the len- 
ticular nucleus; dlviaion of the nuclei of the nerve-cells in the claustrum. 
The spinal cord presented thickening^ and nuclear proliferation in the walls 
of the vessels, inflammatory changes in the epithelium of the central canal, 
and nuclear proliferation in tho connective tissue around the nerve-cells 
of the gray matter; the latter presented a dull appearance, were destitute 
of nuclei, and filled with pigment; the white substance was hi[ijet3iw.\R,\ 
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the lateral and posterior columns contained a fibrillary tissue strewn witli 
nuclei. In the peripheral nerves, the fibres were diminished in number, 
and a large amount o[ connective tissue was interposed between ihem; 
there were small hiemorrh&ges in the interstiaee of this tissue. 

Chauveau performed some very interesting experiments (Arch, g^ner., 
Mars, 1865) several years ago, with regard to the localization of the W 
sions which give rise to choreic movements. In an animal which suffered 
from general chorea, the cord was divided near its junction with the brain, 
and the movements persisted for several hours until death, without being 
lessened in intensity or otherwise modified. The choreic movements 
were, therefore, not dependent npon the brain or oerebellum. In two other 
choreic dogs who were also affected with partial paralysis and atrophy ol 
the upper limbs, section of the cord, performed as in the preceding experi- 
ment, also produced no effect upon the movements. But, after section 
of the dorsal cord, the convulsive movements of the tail and lower limbs 
diminished, the muscles remaining sensitive to mechanical irritations. 

At the autopsy, the muscles were found atrophied but not degener- 
ated, and the nerve-fibres were intact. The cessation of the movements 
coincidontly with the arrest of the cardiac pulsationH and with the inci- 
sion of the dorsal cord, prove, according to Chauveau, that the morbid 
process in chorea is located in the spinal cord. The experi-meots per- 
formed by Longet, Bert, and Clarville, lead to the same conclusion. 

Legros and Onimus, at a later period, began another series of eiperi- 
tnenta upon choreic do^ {Compt. Rend., t. LXX., 1870J, Upon expos- 
ing the spinal cord and irritating the posterior columns with a scalpel, the 
choreic movements were found to become enormously intensified. They 
disappeared if the cord was chilled by means of a current of air, but soon 
returned after an application of warm water. The movements were not 
diminished by excision of the posterior roots, but only after partial ex- 
cision of the posterior columns and horns; if a deeper incision was made, 
the movements ceased completely. The application of a constant current 
to the cord increased the chorea, while electrical irritation of the periphery 
diminished the intensity and frequency of the movements. The induced 
current gave rise to tetanic muscular contractions. From these experi- 
ments Legros and Onimus concluded that the site of chorea is either in 
the nerve-celk of the posterior horns, or in the fibres which connect them 
with the motor cells. The influence of the brain upon choreic movements 
(chorea following apoplexy or softening), which has been demonstrated 
by pathological observations, has been still further confirmed by the fol- 
lowing experiment, performed in the Vienna Institute of Experimental 
Pathology, With a view of producing cerebral embolism an injection of 
pollen was made into the left internal carotid of a dog who had suffered 
for some time from choreiform movements, especially in the ri^ht anterior 
limb. After the experiment was made, the animal was unable to rise or 
change his position. Despite the abolition of voluntary movements, how- 
ever, violent choreic covulsions occurred in the anterior limbs, in the eyes 
and tail, and continued for two days until the death of the animal. 
Autopsy ; encephalitis of the left anterior lobe, softening of the left 
corpus striatum, embolism of the left middle cerebral artery. Microscopi- 
cal examination of the cerebral substance showed the existence in severa.1 
places of depots of connective tissue proliferation. 

The disorders experimentally produced in the cerebral circulation were 
therefore followed, on account of the suspension of the functions of the 
motor ganglia, by an increase in the ohoreio movements, probably from 



] 



DISEASES or THE KBKVDUB STSTEK. 

irritatinn of the centres of co-ordination situated in the raesocephalon and 
cerebellum. 

Syni2>tomat ology. 

The prodromata are not oonstant, and consist of intellectual malaise, 
abnormal excitability, palpitation of the heart, temporary vertigo, and 
exhaustion. The first muscular contractions usually occur in the muscles 
of the face, shoulders, and hands (the children are often accused of being 
naughty); they then involve the upper and lower halves of the body. 
Both sides of the body are often affected, though one is more severely in- 
volved than the other; sometimes hemichorea alone develops. According 
to See {.Ml'to. de I'Acad. de MM., 1850, t. XV., p. 373), among one hun- 
dred and iifty-tour cases the chorea occurred ninety-seven times upon the 
left side, either exclusively or predominantly. 

The choreic movements may involve aU the muscles of organic life 
with the ejtoeption of the inferior sphincters. They aro manifested by 
contortions of the head and trunk, grimaces of the face, rotation of the 
eyes, strabismus, incessant movements of the tongue, and shoulders; the 
arms and hands are moved and twisted hither and thither, and are flejceO 
and extended. 

While walking the legs trip and bend under. This peculiar condition 
of muscular agitation has been called " folie musculairo " by Bouillaud, 
and "insanity of muscles" by Bellingham, 

In light forms these muscular symptoms are very moderate, but, in 
cases of considerable intensity, the performance of combined movements 
becomes almost impossible. The patients are unable to maintain the erect 
posture and the body is thrown in all directions; when lying down they 
are in danger of falling out of bed, and involuntarily disarrange the bed- 
clothes. The skin, which is subject to continual friction, becomes irritated, 
especially over bony projections; the tongue and lips are sometimes 
severely bitten. These irregular convulsions of the muscles may continue 
uninterruptedly during the day. As a rule, the patients obtain very 
little rest and sleep at night; they are disturbed by dreams, toss in bed, 
and start up out of sleep. 

Voluntary acta are jierformed with difficulty, as the active move- 
ments are disturbed bv the contractions of the antagonistic or adjacent 
muscles. These additional movements cause the patients to experience 
great difhculty in their ordinary occupations. It is only with great ex- 
ertion that they are able to eat, write, sew, or perform upon muBical 
instruments. I'he respiratory movements are irregular, speech is embar- 
rassed, and the pulse Js often accelerated. These phenomena are due to 
the spasmodic action of the muscles of respiration, of the larynx, pharynx, 
j and perhaps also of the heart. It is true that the patients are voluntarily 
able to suppress the spasmodic movements for a certain length of time, 
but this effort of the will reacts as a cause of irritation, and produces a 
subsequent increase in the intensity of the muscular disorder. A similar 
result is produced when the violence of the muscular action is passively 
restrained. In one case of chorea I observed, at the height of the 
paroxysms, a very marked dilatation of both pupils. This was not modi- 
fied by exposure to light or by the introduction of a thin electrode be- 
tween the sclerotic and conjunctiva. The symptom disappeared sponta- 
neously after the termination of the attack (spasm of the dilator of the 
t pupils from irritation of the oiUo-spinal centre). 
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Sensibility is remarkably increased, especially at the onset of severe 
attacks. The skin is liypertesthetic, and pricking, pinching or electrioil 
irritation produce acute sensibility and reflex movements. The vertebral 
column is extremely sensitive to pressure, especially in the cervical and 
upper dorsal regions. Constriction of the heajl, and a feeling of exhaus- 
tion, are often experienced, when the muscular contortions are prolonged. 

The psychical (acuities are also more or less affected, and this fact \i 
explained by tiio changes found by Meynert in the cerebral cortex, i. 
Frank, Romberg, Hasse, Skoda, have observed mental disturbances in the 
course of chorea minor. Marce, in his Memoirs to the Academy, refers 
to cases of this character, and Leidesdorf has recently called attention to 
the feelings of dread, the hallucinations of the senses, and especially of 
sight, vrhioh occur in certain choreics. If febrile complications co-exist, 
the intellectual disorders must not be attributed to chorea alone. I have 
observed several cases of simple chorea attended with veakness of mein- 
ory, marked diminution of the intellectual powers, and inability to 
carry on a logical train of thought. One woman who suffered from 
chorea, which had developed after a previous confinement, presented un- 
usual jactitation, and loquacity, and often gave utterance to savage cnes, 
though entirely conscious. This condition was moderated by inhalations 
of chloroform (administered until complete narcosis was produced), and, 
at a later period, the patient recovered from the chorea, after having 
safely passed through an attack of variola. 

I have resorted to electrical exploration in three cases of unilateral chorea, 
observed soon after the onset, and have found a. marked increase of the 
electro -muscular contractility {with a weak current, and compared with 
the healthy side or with other patients of the same age). I have also ob- 
served very marked galvanic excitability, manifesting itself by contrac- 
tions upon making the current at the negative pole, by galvano-tonio 
contractions with weak currents, and by contractions upon breaking the 
current of the cathode. The increase in the irritability of the sensory 
nerves is shown by the exaggerated sensibility of the skin to the ac- 
tion of the current, and by the fact that, when the poles of a constant 
or induced current are placed upon the cervical or lower dorsal region of 
the vertebral column, excentrio sensations are produced, either in the fin- 
gers or in the knees or toes; on one occasion, indeed, these sensations 
were crossed. "~ 

Chorea generally runs a chronic course, and often lasts from t 
eight weeks ; severe cases may continue four or five months. The 
observed by certain authors, in which the chorea has lasted for sevee^ 
years or even for a great part of the patient's life, were probably causi 
by organic lesions in the brain. This is probably also true of those p 
tients to whom Trousseau has called attention, and in whom hemipleg 
followed an attack of chorea occurring in early lite. In several oases ^ 
chorea I have observed temporary pareses of the limbs. 
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In enumerating the predisposing causes of chorea, T must call especlsl 
attention to the hereditary irritability of the co-ordinating apparatus. 
This disposition is not always shown by the direct transmission of choreic 
affections, but by the existence of other nervous diseases in the parents 
or other members of the family. The abnormal irritability of the centres 
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of co-ordination ia only an exaggeration, of the genei 
nervous system, which always exists in sucti cases i 
and which is manifested by extraordinary vivacity, pre 
development, brusquesness and impatience. 

Age also constitutes one of the predisposing causes of chorea, 
cording to the statistics collected by Siie and others, a large proportio 
cases (about one-third) belongs to the period comprised between sec 
dentition and puberty. Only isolated cases o 
age. According to I.evick, chorea is observed more frequently among 
the lower than among the better classes of the population. Sex ex- 
ercises a great influence upon the development of cborea, since, accord- 
ing to S6e, three-fourths of the cases observed in the Children's Hospital 
of Paris occurred in girls. Aniemia, chlorosis, menstrual disorders, 
psychical affections and pregnancy, which give rise to hysteria in predis- 
posed individuals, may also favor the development of choreic symptoms. 

The relations of chorea to rheumatism have been recognized since the 
beginning of this century. The appearance of cardiac bruits during this 
disease was noticed by Addison, and at a later period by Todd. Ror 
and Grisolle considered rheumatism and cardiac affections as mere 
dental complications of chorea, but Watson demonstrated, from an analy- 
sis of three hundred and nine cases observed by Hughes, and thirty-six by 
Kirkes, that in twelve fatal cases the heart was found diseased ten times, 
and that among one hundred and four carefully observed cases, only fif- 
teen were free from cardiac bruits or rheumatism. 

Among one hundred and twenty-eight children affected with chorea, 
S6e {!oc, cit.) found sixty-four cases of acute articular rheumatism, a fact 
which ia so much the more important because rheumatism, as we well know. 
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dine of the articular rheumatism. As a rule, the rheumatism is neithei 
violent nor obstinate. The more acute, severe, and extensive the articu- 
lar affection, and the more it is complicated, either in the beginning or 
at a later period, with cardiac affections, the slighter will be the choreic 
manifestations. 

According to the observations made at Prague by Steiner {Prag. 
Vischr., Bd. III., 1808), this pathological relation does not possess an ab- 
Bolute value, since among two hundred and fifty-two cases of chorea, only 
four appeared during the course of acute articular rheumatism. It is 
the influence of local causes, the coinci- 
)served more frequently in certain coun- 
is render the action of the rheumatic in- 
ubranes, the articulations, spinal meninges 
ore frequent and intense. 
According to Hughes and Trousseau, chorea occurs frequently after 
scarlatina. This fact is probably accounted for by the relations existing 
between rheumatism and scarlatina, for, according to Trousseau, one-third 
of the cases of scarlatina are also subject to articular affections (light 
forme) and sometimes even to endocarditis and pericarditis. In conclu- 
sion we may state that certain English physicians (Todd, Smith, Beale), 
in order to prove the rheumatic origin of chorea, refer to the fact that 
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Mature of C/utrea. 

It IS evident from the clinical histo^ that the in co-ordination of 
movements is tho predominant factor in tne symptomatology of chorea. 
Chorea ia merely the expression of certain irritative disorders, acting 
more or less profoundly upon the co-ordinating apparatus. 

The participation of the cerebrum in this disease is demonstrated liv 
the symptoms of irritation, which are observed on the part of various 
motor cranial nerves, by the disturbance of ideas and of speech, and by 
the development of psychical affections. It is also shown by the appear- 
ance of chorea in apoplexy, softening and tumors of the brain, and b; 
its aggravation after mental excitement (anger, fear, etc.) We hare 
referred above to an experiment, in which disorders of circulation pro- 
duced in the brain caused a greater violence of the choreic movements. 
In patients, an exaggerated effort of the will suffices to bring into play 
the morbid excitability of the nerve-centres. The anatomical basis of 
these facta is found in the exudations observed by Meynert, around the 
veaaels of the brain and cord, and in the gray matter. The theory of » 
condition of irritation of the centres of co-ordination contained in the 
mesocephalon and cerebellum, and of its propagation to tho motor con- 
ductors, ia thus found to be justified by the positive intervention of the 
brain in chorea. 

Tlie part played by the cord in tho production of chorea is readily 
understood, if we take into consideration the important changes in the 
sensory aonductibility of the poaterior columns, as shown by pathological 
anatomy, and confirmed by experimentation. The exaggerated excita- 
bility of the spinal system is also manifested by the cutaneous hypenes- 
thcsia, which is sometimes observed in chorea, and by the abnormal 
reactions to the galvanic current. Finally, the irritation of the eilio- 
apinal centre is expressed by the spasmodic dilatation of the pupils in 
severe attacks of chorea (as in the observation reported above). 

We are justified in concluding, from the preceding clinical and ana- 
tomical facts, that in chorea minor the co ordinating apparatus is affected 
both in its cerebral and spinal portions. The form of the disease is 
aensibiy modified, according as tho affection predominates in the one or 
other of these parts. In cases which recover, the symptoms of irritation 
disappear with the cessation of tho functional hyperemia, which accom- 
panies the motor irritation and its irradiations to neighboring cells 
(associated movements), or with the absorption of the slight exudations 
which have formed. It is only in very rare cases that the changes in the 
vascular walls, and in the nerve-fibres and cells, terminate in secondary 
lesions and persistent disorders of some segment of the apparatus of co- 
ordination. 

The chorea which is manifested in articular rheumatism, in inflamma- 
tions of the pericardium or endocardium, in affections of the female 
sexual organs, in intestinal irritations, etc., is of reflex origin. It is due 
to a congenital exaggeration of the excitability of the apparatus of co- 
ordination, the latter being disturbed in its functions by the period of 
puberty, by paychical excitement, and by constitutional debility. Ac- 
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cording to Brig'ht, irritation originating in tbe perioardl 
jiropagated to the cord along the phrenic nerve. 

Diagnosis and Prognosis. 

In a large number of cases, as in children, and during the period o£ 
puberty, pregnancy or the puerperal state, the symptomatology is so ex- 
pressive that no confusion with other morbid affections is possible. In 
adults, certain conditions are accompanied by clonic spasms which pre- 
sent more or less resemblance to chorea, but may be readily diatinguiahed 
by well determined symptoms. Paralysis agitans is recognized by ita 
preference for advanced age, by the peculiar gait of the patients, the 
muscular rigidity, and the deformity of the hands; voluntary acts are 
DOt disturbed, as in chorea, by associated movements, the limbs which are 
subject to tremor become more quiet when they are supported, and finally 
the disease not infrequently terminatea in true paralysis. In the facial 
spasms occurring in adults (convulsive tic), the spasms are gym metrical, 
paroxysmal, and limited to certain muscles of the face and neck. Tbe 
disease which Dubini has termed electrical chorea (muscular twitchinga 
and shocks affecting the entire body, occurring after pains in the head 
and back), and tetanic chorea, are probably due to acute diseases of the 
brain and cord or their meningos, and cannot be regarded as primary 
forma. The choreic niovementa which sometimes occur in certain cere- 
bral tumors, are accompanied by other tumor symptoms. 

We should, therefore, always endeavor to determine whether choreic 
movements are due to a primary, idiopathic affection (it is more exact to 
regard it aa a sympathetic affection, from irritation of the centres of co- 
ordination, due to chlorosis or ansemia), whether they are Hymptomatic of 
a, cerebral or spinal affection, or whether they are reflex phenomena oc- 
curring in the conditions to which wo have previously referred. We will 
be enabled to make this distinction, in the majority of cases, by an atten- 
tive observation of the symptoms. 

The prognosis of chorea is usually favorable, and the large proportion 
of oases recover completely. A fatal termination from exhaustion, mar- 
aamus, decubitus, or inflammatory complications, occurs in exceptional in- 
stances. Obstinate insomnia, which debilitates the patients, offers, ac- 
cording to Trousseau, an unfavorable prognosis when delirium and fever 
are superadded. When the chorea is symptomatic, the prognosis depends 
upon the primary affection. In ordinary chorea, the symptoms mend in 
& progressive and continuous manner, until recovery is complete. 

The morbid disposition, which gives rise to the disorders of co-ordina- 
tion, may disappear spontaneously, as the organism of the young patients 
becomes more vigorous, or it may yield to the remedies employed to re- 
store the energy of the nervous system. If neither of these events takes 
place, experience teaches that relapses not infrequently occur, and almost 
always terminate in severe and rebellious forms. As a rule, relapses de- 
velop much more frequently in the female sex. Recent forms of chorea 
may be arrested by the development of intercurrent diseases (acute exan- 
themata). 

Treatment. 

Starting from the doctrine that the disease was due to an inflamma- 
tory irritation of the spinal cord, chorea has been treated by antiphlogis- 
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tics (veneaection or scarificatton along tlie vertebral column) and deriva- 
tives (Rasori and Laeiinec reeommended tartar emetic). At the present 
time, venesection or acarifieation along the vertebral column are only em- 
ployed in full-blooded, vigorous subjects. 

Among the nervines, iron, zinc (valerianate or ojtide in doses ranging 
as high as a scruple daily), bismuth, and nitrate of silver, are employed 
when the patients are anaemic. Arsenic (under the form of Fowler's so- 
lution) is especially recommended by Romberg; it b prescribed in doses 
of three to five drops, three times a day. In two cases, I gave iacreasW 
doses of Fowler's solution up to eight drops at a dose, and obtained rapid 
diminution of the choreic symptoms, without the appearance of any pne- 
nomena of poisoning. Accordmg to J. Lewis Smith (Med. Rec, 1872), sub- 
cutaneous injections of Fowler's solution, employed in the manner to 
which we have previously referred, are useful in rebellious forms of the 
disease. 

Narcotics should only be employed in very marked conditions of ex- 
citement. In obstinate insomnia, wo may prescribe, in addition to warm 
baths, hypodermic injections of morphine, or doses of opium repeated 
hourly until sleep is produced. In certain severe cases, Trousseau has seen 
the patients tolerate enormous doses of this drug. Inhalations of chloro- 
form have been successfully employed by Marsh, Prevost, Fuster, Gfiry, 
etc., especially when the disease was attended with violent convulsive. 
movements. I have also seen good results from chloroform narcosisgia^ 
Cases of violent excitability and jactitation. When the necessary precaa-' 
tions are adopted (empty stomach, strict watch over pulse and respiration^ 1 
frequent inspiration of air during the inhalation), the anesthesia may bft 
repeated twice a day for several days in succession, and quiet is almoBt' 
always obtained in this manner. 

According to Trousseau and Lubelsky, irrigation of the vertebral col' 
umn with sulphuric ether is useful in obstinate cases which are subject to 
relapses. The use of strychnine, which is recommended by Trousseau 
and Forget, has not been attended with good results in Siie's hands. At 
all events, this remedy must be given with caution, on account of the 
general excitability of the patients. 

According to Dumont, bromide of potassium (in increasing doses) p«>i 
duces rapid improvement in the symptoms. Ogle extols the action of the 
tincture of Calabar bean (five grammes of Calabar bean to thirty-five 
grammes of alcohol; ten to twenty drops are given three times a day in a 
little water). TurnbuU has obtained excellent eSects in six cases from 
the sulphate of aniline (0.05-0.08 three times a day); Steiner has not ob- 
tained similar results from the employment of this drug. We must men- 
tion, as a disagreeable effect of this remedy that, after its prolonged use, 
the lips, tongue, nails and even the hands are colored blue, and the skin 
assumes a, sombre hue. After the administration of the drug is suspended, 
the coloration disappears in twenty-four hours. Hydrate of chloral ' " 
gives good results. 

Finally, reference must be made to electricity and hydrotherapeutio* 
in the treatment of chorea. 

Many English physicians apply strong sparks of static electricity to 
the vertebra! column in cases of chorea. Muscular faradization is em- 
ployed by Duchenne, and cutaneous faradization by Becquerel and Bri- 
quet; the latter author administered chloroform previously, on account 
of the cutaneous hyperiesthesia. From my experience in a large number 
of observations, I give the preference to the continuous current, a stabile 
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creeks elapse before any good effects are produced. 

Hydrotherapeutic measures have been long employed in the following 
manner: the patients are placed in a warm half-bath, and the vertebral 
column is douched with cool water falling in a small jet from a moderate 
height. A much more soothing and invigorating effect is produced (as I 
have shown in a largo number of cases) by moist packs of the entire body, 
employed until the body is moderately warm, and followed by a half-bath 
of 22° C, which is gradually cooled to 18° C, the body being freqnenlly 
douched and rubbed during the entire procedure. In severe cases, this 
plan may be practised morning and evening, and tha patient may then 
take moderate exercise in the open air. 
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CHAPTER XXXV. 

■WXITKe'b CSA-MP (spasm op the HANI) WITH INCO-OEDINATIOS). 

Not alone those spasms of the hand which render writing impossible, 
but the more or less analogous phenomena which present obstacles to 
sewing, knitting, drawing, and performing upon the violin or piano, have 
all been collected under the improper term, writer's cramp. We shall 
therefore discuss those spasms which evidently result from disorders of 
co-ordination, and involve delicate and complex motor acts, under the teroj ^ 
" spasm of tlie hand with iuco-ordmation," or " artisan's neurosis." 

Symptoma tology. 

The spasms of the hand with in co-ordination, n-hich are manifested i|| 

■writing, appear most frequently within the territory of the median d 
(spasm of the flexors), of the radial nerve (sudden extension of the fi 
gers), or, finally, of the ulnar nerve (deviation of the hand to the 
and outwards). The spasm in the direction of the median nerve may b 
tonic, in which case the thumb and indei-finger are curved ' 
seize the pen convulsively; at other times the spasni is clonic, and theV 
these two fingers are forced to perform a. movement of propulsion, wfaio 
often causes the pen to twirl around its own axis. 

In the beginning of the affection, a disagreeable sensation of tensioli 
in the hand is only felt after the patient has been writing for a loni 
time, and hardly attracts attention at first, until the hand becomes moi 
and more fatigued, and, together with the fingers, soon becomes affeete 
with tremor, which forces the patient to rest frequently while writing. ' 
As this dilfieulty in writing ^ becomes more marked, the formation of 
thick and fine strokes becomes interfered with, and the letters become 
small, poorly formed, and indistinct. When tlie attempt is made to tsoi- 
rect this imperfection by increasing the attention and the efforts to han('" 
the pen, an increase in the spasms and weakness of the hand is the result^ 
This is soon followed by complete spasm of the flexors and extensora 
or by clonic spasms in certain muscles of the fingers, producing a 
ful tension, more marked in the extensor muscles of the forearm, t 
volving even the muscles of the shoulder and thorax. 

If we analyze in detail the physiological series of acts concerned tafl 
writing, as has been done by Duchenne, and especially by Zuradelli (Del ' 
crampo degli scrittori, Gaz. Med. Ital,, Lombard, 3G-42, 1857), it will be 
found that this act results from the combination of delicate and complex 
movements, demanding an harmonious and precise co-ordination, and •an 
alternating action of certain muscles of the fingers. The formation of 
the thick and fine strokes, which is carried on by the thumb and first 
fingers, is performed, in its first half, by the synergic extension of 
le last, and flexion of the first phalanges (by means of the interoaaei, 
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lumbricales, flexor, opponena and extensor pollicis); in the aeoond half, 
an inverse action is produced by a simultaneous contraction of the deep 
flexor and common extensor of the fingers. The propulsion of the hand 
from left to right along the lines, and the movements of immersion and 
drawing back of the pen, are effected by contractions of the teres minor, 
infraspmatuB and deltoid (with the aid of the flexors). 

It is evident, therefore, that in this complex aeries of movements we 
especially call into requisition the small muscles which, in certain condi- 
tions of individual excitability, are readily affected with spasm. The 
repetition of the latter will result in progressive weakness of combined 
movements, and may finally jeopardize the power of writing. According 
as the movements which we have enumerated are embarrassed in dilTereiit 
degrees or perhaps even abolished, various forms of writer's cramp will be 
manifested. Sometimes the formation of the fine lines is markedly inter- 
fered with, the first and second phalanges forming, during flexion, a more 
obtuse angle than usual. 

The muscles which are most frequently affected with spasm are the 
amall muscles of the phalanges and those of the thumb. The cramp may 
manifest itself under the form of clonia contractions (spasm with tremor), or 
of tonic spasm of the flexors, affecting chiefly the thumb, which then forces 
the pen firmly against the paper. Spasm of the extensors may be tem- 
porarily produced, and the pen will then be auddeuly removed from the 
paper; this is, on the whole, a very rare symptom, and may be due to spasm 
of the muscles which carry the hand across the paper. In the beginning 
of the disease isolated spasms are observed from time to time, and cause 
an obstacle to one or the other movement in writing. In general, the 
spasms and functional disturbances involve the different muscles of the 
fingers and thumb, and, if the work is nevertheless persisted in, they will 
also affect the muscles of the forearm and arm. 

Artisan's cramp ia not produced merely by writing. In predisposed 
subjects it may manifest itself in the following occupations : sewing, 
knitting, drawing, playing piano, violin, or harp; Jn engravers, printers, 
etc., whose work demands continuous activity in the movements of the 
fingers and hand. Coarser movements, which involve the muscles of the 
fingers and arms to a less extent, do not give rise to similar disturbances. 

Some patients suffer from neuralgic pains, painfnl points along the 
nerves of the arm, and sensibility to pressure and to electrical stimulation 
of certain portions of the vertebral column. Electrical exploration reveals 
perversions of the nonnal mode of contractions in some forms of writer's 
spasm. The contraction upon closure at the anode is produced in certain 
nerves more quickly and strongly than the contraction upon closure at the 
cathode, or the opening contractions at the negative pole appear earlier 
than at the positive pole. We may also be able to detect anomalies in 
the primary excitability, and an increase of irritation from the action of 
the poles. Eulenburg (loc. cit.) has also made similar observations. 
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The most frequent cause of this disease is the excessive labor to which 
the small muscles of the fingers are subjected in the different pursuits to 
which we have above referred. The use of steel pens, on account of 
their rigidity E,nd slight elasticity, perhaps favors the development of 
writer's cramp. But this is not the sole cause, since the disease « 
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appears in patients who linvo always made use of quiils. In some cases 
of clonic writer's spasm, Kemak has observed a chronic inflammation of 
the median nerve. This author also states that inflammatory irritation oE 
purely sensory nerve-fibres, such as the superficial branch of the radial 
nerve, may give rise to writer's cramp, and he has obtained recovery in 
some of these patients by the local application of the constant current. 

With regard to the etiology of the disease, great importance must be 
attached to predisposition. In tiie patients whom I have observed, abuor- 
mal conditions of sensibility of an hereditary nature were almost alwajs 
present. They were of a very excitable or timid disposition, suffered 
more or less from nervous palpitation, from spasms in various parts of the 
body, or from hysterical symptoms. Among twenty-five cases of writer's 
cramp collected by Fritz, seven suffered from strabismus, choreic mova- 
ments, spasm of deglutition, etc. The dynamic and tranmatio influenaes, 
which have been regarded as exciting causes, constitute the exceptions. 

Writer's cramp is chiefly due to the morbid susceptibility of certain 
individuals. The irritation produced by manual effort proceeds from the 
sensory muscular fibres (Fritz), and, in addition, from the nerves which 
are distributed to the articulations of the fingers and hand, and causes, by 
reflex action, a disturbance in the co-ordinated action of the muscles. 
Then follows a more and more marked disorder in the regular and asso- 
ciated play of the muscular actions, a spasmodic perturbation of their 
function, and marked exhaustion of the co-ordinating apparatus, which 
only lapses into this condition of weakness from the over-excitement fol- 
lowing frequent spasms. Writer's cramp may be artificially produced, as 
I have shown by experiments upon myself and upon various patients, by 
means of stimulation with the faradic current. If a strong current is 
applied to the first two interossei and to the thenar eminence simulta- 
neously, while the hand is occupied in writing, a tonic spasm will be pro- 
duced in the extensors of the thumb and index-finger, especially during 
the formation of the fine lines. The letters become distorted, the pen 
rotates upon its own axis, and finally leaves the paper. If the current is 
brought to bear upon the dorsal surface of the forearm, over the motor 
points of the extensor indicis and of the long extensor of the thumb, the 
pen will be drawn away, and if the current is continued for a certain 
length of time, the fingers are seized with tremor and persistent apasm. 
If we employ two induction coils of different intensities we can produce 
spasms of uuequal force in the hand. 

The central situation of these disorders of co-ordination only extends 
over a small space, as a rule, for we have previously shown that the inco- 
ordination rarely affects other groups of movements. In this respect 
writer's spasm is analogous to the disorders in the co-ordination of speech 
which constitute stuttering, and we may term the former affection, stut- 
tering of the hand or of writing. Nevertheless, in writer's cramp, the 
symmetrical portion of the nerve-centres, on the opposite side, shows a 
tendency to become involved, for, if tlie patient leams to write with the 
other hand, the latter soon becomes affected with the spasm. h 
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Diagnosis and Prognosis. ^ 

Writer's cramp may be mistaken for analogous conditions which have 
been produced by lesions of the brain and spinal cord. In unilateral 
ataxia, similar phenomena may appear (I hare seen two examples) amona; 
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the first aymptoma of the disease. But these phenomena are almoat al- 
ways combined with sensory disturbances (numbness, anseathesia, neural- 
gia) in the fingers and arm, sometimes also in other parts of the body, 
and even in the lower limbs. In addition, temporary muscular spasms, 
sexual excitement, and a marked increase in the galvanic reactions, are 
also observed. Zuradelli has noted cases of writer's cramp, attended with 
hyperiesthesia or aniestheaia, loss of sensibility to contact or pain, or of 
muscular sensibility. These symptoms must be referred to a central 
cause, as they are not noticed in ordinary caaea. 

Jn cerebral diseases the associated movements of the fingers or bands 
may be disturbed by spasms and paresis, simulating writer's cramp. But 
■we will then find uncertainty and weakness, even in performing coarse 
movements, combined with sensory disturbances and paresis in the lower 
extremity on the same side, and later in the territory of the cranial 

In hysteria, progressive muscular atrophy, and lead paralysis, a symp- 
tomatic writer's cramp may occur after exertion, but the other character- 
istic signs will clear up the nature of the disease. 

The trembling movements which characterize certain forms of writer's 
cramp are distinguished from other forma of tremor by the fact that the 
latter are also manifested in movements which do not require co-ordinated 
action, and that they pursue a much more continuous course. 

Theproffnosis in spasm of the hand with in co-ordination is so much 
the more unfavorable, the more severe and extensive the disease has be- 
come. The light forms, which sometimes occur with symptoms of anse- 
mia, dyspepsia, and after prolonged exertion, may be arrested by method- 
ical tonic treatment and by abstinence from all manual occupations which 
demand considerable effort. If the necessary measures be adopted, even 
more advanced forms may remain stationary for several years, or may^ 
perhaps, present an appreciable degree of improvement, although this is 
soon lost if these precautions are dispensed with. Some of these cases 
are, perhaps, susceptible of recovery under appropriate treatment and 

Severe and extensive forms may improve somewhat, but offer no hope 
of recovery, 

lyeatment. 

Writer's cramp was formerly treated with narcotics, tonics, stimulants, 
nervines, and blisters, but the complete inefficacy of these measures ha« 
long been recognized. Strychnine, which has been recently employed bj' 
some physicians, is too dangerous, even in small doses, to be employed an 
a mere adjuvant. Surgical treatment (subcutaneous muscular section^ 
was successful in a case reported by Stromeyer, in which the spasm wa« 
limited to the long flexor of the thumb. In other cases, however, which 
were operated upon by Dieffenbach and Langenbeck, it produced no ben- 
efit or only temporary relief. The mechanical contrivances invented by 
Gerdy, Cazenave, and others do not produce any permanent advantage. 
Massage is followed by better results. 

Methodical bydrothe rape u tics (frictions, packs of short duration, fol- 
lowed by half baths, dorsal affusions, gentle douches to the lumbar region 
and neck), a prolonged trip to the country, and sea-baths, have a favor- 
able influence in counteracting the nervous excitability of the patients 
and in moderating the spasms. 
Vol. IL— e 
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Electricity also gives good results in this affection; but the number of 
recoveriea always reinains very small, compared with those cases which 
Bje merely improved. Duchenne and M. Meyer have seen good effects 
from galvanization of the affected muscles. The constant current is pref- 
erably employed, on account of its slighter tension. A stabile current 
of moderate intensity is passed through the upper pa,rt of the vertebral 
column or from the spine to the brachial plexus, and then to the affected 
nerves and muscles, each sitting lasting from three to five minutes. In 
some cases I have obtained great benefit by combining galvanisation 
with a few sittings of localized faradization to the paretic muscles, or with 
mild hydrotberapeutio measures. 

But whatever the plan of treatment adopted, it is absolutely necessary 
that the patient abstain completely, for at least six months or a. year, from 
the work in which he had been previously engaged, and it can only be re- 
sumed slowly and gradually. It is well to premise the return to work by 
carefully graduated gymnastics of the articulations of the fini^ers and 
bands, and by rhythmical exercises of the brachial muscles. 



DISEASES OP THE KERVOUS BySTKlT. 



CHAPTER XXXVr. 

STUTTERING. 

The consideration of this affection naturally follows that of writer's 
spasm, while, on the other hand, certain undeniable characteristics point 
very clearly to its affinities with chorea. 

Sympto m a tology. 

Stuttering develops between the ages of five to ten years, or a little 
later, and first becomes evident by the difficulty experienced in pronoun- 
cing certain syllables, and by the repeated efforts and interruptions which 
accompany the pronunciation of Unguals, labials, and gutturals. If stut- 
tering manifests itself in the first years of childhood, it becomes an ob- 
stacle to intellectuul development, inasmuch as the child is supposed to 
be weak, and all mental exertion is carefully avoided. We therefore find 
that the stuttering, which was expected to disappear as the child devel- 
oped, increases with years and becomes more obstinate. 

At a later period, when the stuttering is more marked, the face 
becomes affected, while speaking, with spasms and contortions, corre- 
sponding to the efforts of will which the patient makes; the tongue ia 
moved upwards and downwards in a convulsive manner, or is forced be- 
tween the teeth; the head is turned to one side; the eyes roll in their 
orbits with an expression of anguish; the saliva is expectorated in jets 
by the convulsive contractions of the labial commissures; the muscles of 
the jaw and lip become rigid at times, during which the expiration re- 
mains suspended; the face is turgid and has an anxious expression. 
After numerous expiratory efforts and repeated movements of the tongue, 
the lips finally open, and the pseudo-suffocatory paroxysm is terminated 
by the utterance of a sonnd. In severe cases this scene is soon renewed; 
whenever the patient wishes to express an idea, the same itisubordinatipn 
of the organs of speech makes its appearance. In this miserable situa- 
tion he is isolated from the society of his fellows, and the exercise of his 
profession or even life itself becomes embittered thereby. Singing and 
declamation are performed perfectly by the majority of these patients; 
it is only in very advanced cases that the infirmity becomes apparent 
even when they recite poetry. In whispering, or even in speaking in a 
low tone of voice, stutterers can pronounce words with surprising facility. 
I Under the influence of embarrassment or depressing moral conditions, 
f speech ia produced in the form of fragments of words; anger, quarrels, 
I or an animated conversation with friends, facilitates the flow of speech. 
The pronunciation of vowels, which is effected by intonation, i. e., by 
the intervention of the larynx and glottis, does not present any especial 
difficulty to the majority of stutterers. 

L Vocal stuttering (stuttering of the initial vowels) constitutes a severe 
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form of the disemse. The pronunciation of oonsoDanta plays a much 
greater part among the pathological phenomena of stuttering. In the 
pronunciation of consonants in the normal condition there is no change, or 
merely a slight modification in the relations of th? larynx and byoid bone; 
but the expired air, which is forced through the glottis and escapes 
through the hnccal caiity, must overcome certain obstructions or con- 
strictions in its passage, thus giving rise to the various consonants. Ac- 
cording to the point between the larynx and buccal orilice at which this 
occlusion or narrowing occurs, Bruecke (in his classical work upon 
phonation) divides the consonants into three classes, each corresponding 
to a certain region of articulation, and these again are subdivided into 
two series. Those isolated sounds, whose pronunciation is accompanied 
by manifest vibrations of the walls of the thorax and of the l&rjns, are 
called "resonant," and those which are unaccompanied by such vibra- 
tions are called "non-resonant." 

In order to obtain a practical survey of the defects of speech, it is ad- 
visable to recognize three centres for the production of sounds, viz., the 
anterior, middle, and posterior. The anterior centre, or space in which 
Bruecke's first group of consonants is formed, is narrowed or dosed by 
the rapid opening and closure of the upper and lower lips, orot the lower 
lip and incisor teeth ; the consonants p, b, f, v, m, are produced in this 



In the middle space, corresponding to the formatien of Bruecke's sec- 
ond group, the occlusion or narrowing is produced by means of the 
anterior part of the tongue and upper incisors, or the anterior part of the 
vault of the palate ; t, d, i, n, s, are thus formed. The posterior space in 
which the consonants of the third group originate is closed by means of 
the posterior halves of the tongue and palatine vault ; A, y, cA, J, are 
here formed. The letter r belongs to all three groups, being either a 
labial, lingual, or guttural (more properly, a uvular). Certain languages, 
such as the Chinese, do not possess an r, and it is then usually replaced 
by I. 

This sketch of the physiology of speech furnishes us with the basis of 
several divisions in stuttering. Thus the condition in which the sounds 
produced in the anterior space are combined with convulsive, involuntary 
movements of the lips and anterior parts of the tongue, has been called 
by Colombat labio-choreic stuttering (on account of its analogies with 
chorea). The variety in which the emission of sounds, produced in the 
posterior, and partly in the middle space, is attended with a certain de- 
gree of rigidity in the pharynx and larynx, was called gutturo-tetanio 
stuttering. As a rule, both these forms are combined, to the great diyrj 
tress of tlie patient as well as of his physician. 



Etiolofiy. 



^ 



The real pathogenic cause of this affection consists of an hereditary 
bid excitability, which affects by preference the organs of language. Chil- 
dren suffering from this disorder are usually of a delicate, lively, and very 
excitable nature, in whom a temporary and sudden cause of irritation 
(fright, anger, traumatic causes) will suffice to produce stuttering. In 
very rare cases the affection is hereditary. Thus, I had under observa- 
tion, at one time, a girl, ten years of age, affected with stuttering, whose 
father was similarly affected, and whose grandfather had stuttered until 
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the age of forty, a.t which time the infirmity disappeareil. Tiie largest 
number of cttaes occur in the male sex within the first twenty years of 
life. 

According to Chervin, from the years 1852 to 1863, six thousand seven 
hundred and seventy-three conscripts in France were declared unfit for 
service on account of stuttering. 

Ansemia, chlorosis, and the weakness due to masturbation, fsvor the 
development of stuttering; in predisposed subjects. It may also appear 
as a concomitant symptom in other disorders of co-ordination. I was ac- 
quainted with an officer who was obliged to retire from service because 
he became affected with stuttering, during the course of locomotor ataxia, 
and was rendered incapable of giving commands (spinal stuttering). 

Among the cases of writer's camp collected by Fritz, stuttering co- 
existed in several instances. 

Our views concerning the nature of stuttering are clearer to-day than 
in the time of Colombat, who attributed it to a perversion of cerebriil 
irradiation and to overstimulation of the muscles of language. As we 
have shown above, in the remarks on the formation of speech, the pru- 
nunciation of consonants depends chiefly upon the point at which the 
expired air meets with an occlusion or narrowing of the passages, buforc 
escaping through the buccal orifice. The more the different sounds, which 
must be uttered, belong to distinct groups, the more rapidly must the ac- 
tion of the corresponding organs succeed one another, the greater must be 
the certainty and precision in the modification of the relations between 
the various parts of the apparatus, and the greater also is the difficulty 
experienced by the stutterers in producing regular and harmonious com- 
binations of sounds. 

Stuttering is therefore a disorder of co-ordination concerned in the 
emission of sounds, and, as in writer's cramp, is similarly circumscribed. 
The cause of stuttering is a congenital weakness of the apparatus of 
respiration and phonation, situated in the medulla oblongata. This ap- 
paratus, which has been affected since childhood by some psychical 
shock, does not recover its proper tone, and responds, therefore, to the 
mere impulse of the will by in co-ordinated movements. The stimulation 
is irradiated to the adjacent nerve nuclei, and thus gives rise to concom- 
itant spasmodic movements of the muscles of the face, eyes, tongue, 
and even of the neck. Colombat had also called attention to the irrcgu- 
!■ lar, interrupted, and rapid breathing occurring in stutterers. 

In consequence of the habitually short, irregular respirations, and 

I under the influence of mental excitement, a. large portion of the air con- 

II tained in the thorax is lost before it can be employed in the formation of 
words. With increase of the anxiety and embarrassment, the disorders 
of co-ordination become intensified. The stutterers endeavor to control 
the disturbances in expiration by contracting their abdominal muscles. If 
the patients hold their breath and, at the same time, contract the abdomi- 
nal muscles, an occlusion of the larynx will result (as Czermak has shown 
by means of the laryngoscope) from juxtaposition of the arytenoid carti- 

I lagea and of the processus vocales, until the vocal cords are brought into 
contact with one another, and the epiglottis, forming a convexity inter- 

I nally, is applied to the glottis and completes the occlusion. 

The stimulation is also propagated along the pueumogastric ner^-es, ■ 

and is manifested in the constrictors of the pharynx which it innervates, ^| 

in the palato-glossus, and partly in the thyro-liyoid muscles. The con- ^H 

II traction of these muscles causes the tongue to be applied to the roof of ^^| 
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the month, the pharynx is narrowed and fixed, the communication of the 
mouth with the nasal fossx is partly interfered with, and the expired sir 
is therefore unable to escape. The expired air only escapes after re- 
peated eiforts and after elevating the epiglottis ; or, under the infiu- 
. ence of the want of air, the glottis enlarges, and the fauces, whicli 
were previously narrowed, relax. The dyspnwio phenomena then cent; 
the frequent repetition of such scenes increases the disorders of co-ordina- 
tion to such an extent that even rational therapeutic measures are unabl« 
to re-establish harmony between respiration and the other muscular move- 
ments, and to direct co-ordinatioo, by the aid of the will, into proper 
paths. 

Diagnosis and Prognosis. 

Stuttering is moat frequently mistaken for stammering. The latter 
consists of a difficulty in performing the movements requisite for the ar- 
ticulation of certain consonants, phonation remaining intact. It is never 
accompanied by spasmodic or congestive phenomena, nor by difficukj 
in respiration. The stuttering which occurs in cerebral diseases may be 
due to motor disturbances within the territory of the hypoglossus, or it 
mav bo of an aphasic nature. The stuttering observed in cerebral tu- 
mors and facial paralysis {especially double) consists of a difficulty in the 
pronunciation of labials, due to motor paralysis of the lips or tongue. 

All these disturbances are wronglyclassified, by certain authors, under 
the term stuttering. They should be termed alalia, as they have nothing 
in common with the disorders of co-ordination. Among the latter we 
must also place the special form of stuttering which sometimes develops 
in ataxia. All the other so-called varieties of stuttering (const it utionil 
nervous, psychical, etc.) are caused, as we have stated above, by 
genital weakness of the apparatus presiding over the co-ordination 
speech, and are consequently not entitled to be regarded as distinct 
rieties. 

The prognosis is not unfavorable in young subjects who enjoy good 
health, apart from their nervous excitability. The slight forma often dis- 
appear spontaneously at a more advanced age. Severe and chronic types 
are so much the more rebellious according as vocal stuttering is more 
pronounced, and as the choreic movements and dyspnceic phenomena are 
manifested to a greater extent. All other things being equal, young 
people, who have already attained a certain age, present better chances of 
recovery than undeveloped children. Heredity renders the prognosis m 
more unfavorable. Relapses not infrequently occur after recovery 
apparently taken place. 

Trtatmeni. 

The labial gymnastics first employed by Mrs. Leigh, and perfected \ 
Malbouche, and the constant application of the tip of the tongue t "' 
roof of the mouth, are insufficient as a means of treatment. Neither 
I observed any better effects from the long-continued application of c 
Slant and induced currents {to the larynx, hypoglossal nerve, or passed 
through the head). 

The rhythmical method was first instituted by Colombat, and then per- 
fected by Klenke and others. I have employed this plan successfully in 
a large number of oases. The chief end in view is to regulate the preoipi- 
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tate, irregular form of respiration, which occura in the majority of stutterers. 
In order to become habituated to a certain rhythm, the patient should for 
B, long time keep the eyes fixed upon the baton with which the time is 
kept, and should endeavor to regulate, in this manner, the movements of 
inspiration and expiration. The interval between these two periods should 
be made longer and shorter at different times, the teacher alternately 
beating time more rapidly or more slowly, sometimes accelerating, some- 
times retarding tbe respirations. In patients who are able to sing, it is 
■well to combine the respiratory gymnastics with " crescendo " and " de- 
cresceudo" exercises on the scales, the notes being sustained as long as 



With regard to the correction of speech itself, it is better, in my opin- 
ion, to direct the patient for a long time to speak in syllables, in four- 
quarters time, and in a not too loud tone of voice. The physician should 
always beat the time himself. The latter act is merely a regulator which 
prevents the precipitation of speech, and forces the patient to carefully 
watch the succession of words. 

Before the patient begins to speak he should take a few deep inspira- 
tions, and then pronounce the words according to a regular rhythm, 
accompanying himself with movements of the hand. Each phrase should 
be scanned like a word of several syllables, slowly and with a distinct in- 
tonation, and each syllable should have an equal duration. At each 
punctuation in the course of a phrase, the patient takes a fresh inspiration, 
but without interrupting the rhythm of the pronunciation. In addition, 
it is necessary to carefully watch any vicious intonations made by the 
patient, and when the tongue is protruded too forcibly, or when it is kept 
too long upon the floor of the mouth, the patient's attention must be 
called to the fact, and he should endeavor to correct it. 

In order to prevent a relapse it is necessary to continue the gymnas- 
tics (for six months, a year, or even more) until the patient habitually 
speaks correctly. The education of stutterers is best accomplished in 
special institutions; but we can often succeed in private practice, by teach- 
iag the principles of the method to the relatives of the patient. 
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CHAPTER XXXVII. 

TOXia NBUBOSBS. 

a. Saturnine Nervous Affections, 

Amoctq the metallic preparations, lead and its combinationB deserre 
especial attention on account of the frequency and severity of its effects 
upon the nervous and muscular systems. Lead may enter the organism 
through different channels, most frequently through the intestinal tract, 
and less often through the other mucous membranes (cases reported by M. 
Meyer, Erdmann, Moeller, Geenen, etc., of lead-poisoning from the use of 
BitufE containing lead; Sabatier's observation, in which lead colic and 
arthralgia were due to the prolonged application of the acetate of lead to 
the eyes, in a case of blepharophthalmia). Carbonate of lead may also be 
introduced through the lungs, as I have observed in rabbits, and in work- 
ingmen pursuing various trades (Beobaohtungen ueber Bleieinwirkung 
auf den Thier-Koerper, Zeitsohr. f. prak. Heilk., 48-51, 1865). 

In one factory, in which powdered glass, containing lead, was used in 
the construction of telegraphic apparatus, Archambault found sixteen 
females and three males suffering from lead affections. Finally, lead may 
be introduced into the system through the intact skin, as has been proven 
by the observations of Schottin (poisoning from the use of plates of lead 
in order to dye the hair; at the autopsy a gelatinous foyer of softening, 
containing lead, vras found at the base of the left middle lobe), and by 
the cases reported by Eulenburg, Spoerer, etc, I have also seen manifest 
symptoms of lead-poisoning (arthralgias, tremor, muscular weakness, 
confusion of ideas and of speech) caused by the prolonged use of rouge 
containing lead. 

The susceptibility to the toxic action of lead varies greatly according 
to the individuals. I have noticed the development of well-marked 
paralyses of the limbs without the previous existence of colic, neuralgia, 
or tremor. At other times we may note repeated attacks of colic, men- 
strual disorders in female type-setters, profound anaemia with cardiac 
bruit, frequent abortions, or delivery of still-born children, although these 
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! not followed by Bymptoms of paralysis. Individuals 
lo have passed through several attacks of colic, experience weakness 
in the limbs, and their muaoular power often diminishes to such an extent 
that they are unable to do heavy work, although they do not present rea! 
paralysis. In two cases of this kind, attended with polyuria, I found 
the urine markedly albuminous. Some authors have seen these symptomi 
terminate in nephritis. When arthralgia occurs after violent colic, and ia 
panied by delirium, even though it is merely temporary, the patient 
is threatened with an eclamptic attack. When there is an hereditary 
morbid disposition to central affections, the absorption of lead may have 
a still more disastrous effect upon the nervous system. Duchenne (Gai. 
Med. de Paris, 1863) has published the case of a grinder of lenses, work- 
ing in lead, whose father and brother had died of epilepsy, and who, after 
suffering from constipation, cephalalgia, and a blue line upon the gums, 
was attacked with lead eclampsia followed by meningitis. This diagnosia 
was confirmed upon autopsy. Orfila, Meurer, and Devergie have deter- 
mined the presence of lead in the brain in patients who had died of 
saturnine affections. According to the experimental investigations re- 
cently undertaken by Heubel upon dogs (Pathogen, u, Sympt. d. chron. 
Bleivergiftung, Berlin, 1S71), the lead is found in much larger quantities 
in the brain and spinal cord than in the liver and kidneys. According to 
Heubei's experiments, and contrary to the results previously obtained by 
Gusserow (Virch, Arch,, XXI. Bd,), the muscles contain less lead than 
the central nervous system. 

Gueneau de Muasy and Lemaire have reported (Gaz. des, Hflp,, juillet, 
1SG3) the case of a painter, iet. thirty years, who died in convulsions after 
having had several attacks of colic and delirium. At the autopsy a large 
hiemorrhage, communicating with the fourth ventricle, was found in tne 
brain; the heart and lungs presented a normal appearance. When cere- 
bral symptoms, associated with paralysis, occur in a worker in lead, we are 
frequently justified in attributing the cerebral phenomena to lead-poison- 
ing. Duchenne mentions the history of a painter who was seized, after 
several attacks of nolio, with a hemiplegia which was regarded as satar- 
uine, until its central origin was discovered, by noticing that the electro- 
muscular contractility and sensibility were normal. At the autopsy an 
abundant hiemorrhage was found in the cerebral lobes. I have also pub- 
lished the case of a painter (Electrotlierapie, 2d Edit., Observ., 32) who 
presented, in addition to coloration of the gums and anremia, a right 
hemiplegia, which was looked upon as saturnine until eleotrica! explora- 
tion revealed the cerebral character of the disease. At the autopsy & hie- 
morrhage was found in the external portion of the left corpus striAtuiil 
and lenticular nucleus; the arteries at the base were thickened. 

Saturnine eclampsia was attributed by Traube (Med. Centralzeit., 
1861) and Rosenstein (Schuchardt's Zeitschr,, 1867) to capillary cerebral 
ameniia, caused by cerebral cedema. Heubel has succeeded m demon- 
strating the aocemia and increased proportion of water in the cerebral 
substance. The lead albuminuria and granular atrophy of the kidneys, 
observed by OlUvier and Lancereaux (Union Med., ISCi), were not no- 
ticed by Rosenstein and Heubel. I nave seen a case of lead encephalo- 
pathy in the Vienna General Hospital, which was interesting on account of 
its favorable termination. The patient was a painter, twenty-four years of 
age, who was suddenly seized, after six attacks of lead colic, with convul- 
sions in the face and limbs, vomiting, loss of consciousness, and retardation 
of the pulse. All the threatening symptoma disappeared in a few days 
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after the application of leeches to the templea, cold compresses to the 
head, and the administration of intestinal derivatives. We may finally 
refer to saturnine amaurosis, occurring in man, and also observed by Ro- 
Bensteii) in dogs that have been poisoned with lead. Meyer has pub- 
lished (Union M6d., 1868) the case of a bleacher of laces, who suffered 
from headache, convulsions, and amblyopia, and in whom the ophthalnio- 
Boope revealed the existence of neuro-retinitis. Treatment with deriva- 
tives improved the power of sight, hut produced no noteworthy changes 
in the condition of the fundus of the eye. 

Medication was also unsuccessful in five cases of saturnine neuro-retini- 
tisreported by Hutchinson (Ophthahn, Hosp, Rep., VII.). A case of sat- 
urnine bdateral neuro*retinitis (numerous white spots around the optic 
papilla), with complete recovery from the ocular affection, has been re- 
cently published by Strieker (Ber. Charite-Aunal., I., 1874). 

The motor and sensory disturbances, occurring in the course of satur- 
nine affections, often assume the characteristics of medullary symptoms. 
The exaggeration of sensibility may manifest itself by hyperajsthesia of 
the superficial parts, or by neuralgias of the deeper parts. The cutane- 
ous hyperesthesia, as I have observed in several cases, often accompanies 
the paroxysms of pain, and after the disappearance of the latter is only 
present to a slight degree. This hypersesthesia, which is barely alluded 
to by authors, alternates very frequently with anesthesia, and is there- 
fore somewhat similar to hysterical sensory disorders, with their variable 
manifestations. 

The symptoms which are described by authors under the term ar- 
thralgia, are, in my opinion, of a neuralgic character, and should be re- 
garded as vague neuralgias. This is proven by their periodicity, their 
frequent relapses, the presence of points in the neighborhood of the ver- 
tebral column, which are painful upon pressure, the partial muscular 
spasms, and the sensations of pricking or numbness which are experi- 
enced at the close of an attack. These neuralgias may occur in the 
upper or lower limbs, in the lumbar region, the intercostal spaces, and 
even in the branches of the trigeminus. The boring or tearing pains 
chiefly involve the flexor muscles, the extensors being more subject to 
paralysis. According to Tanquerel's observations, there were thtrty-two 
oases of arthralgia among fifty-two of lead colic. Sieveking (Lancet, I., 
18GI) found seven cases of lead neuralgia in men, and only one (of doubt- 
ful character) in a woman. 

Lead aniesthesia is a more frequent symptom, and considerable atten- 
tion has been devoted to it. Beau (Arch. Gen., 1S4S) observed anoesthe- 
sia upon the upper or inner surfaces of the limbs, and more rarely upon 
the trunk and head, among thirty workers in lead. Touching or tickling^ 
the mucous membranes did not produce any painful sensations in these 
patients. In other parts, tactile sensibility was preserved, but analgesia 
was present. 

Falli diatinguishes, in chronic Batnmine nSectiona (Viroh. Handb. Aer Path. n. 
Ther,, p. 210; a, superficial and deep atuesthesia. When improvement be^us, the lat- 
ter disappears sooner than the focmer. Sinolet foand more or leea marked cutaneous 
anul^eaia inliftcca coses of lend- poisoning; aniBBtheBia was nob present, bat catuneooa 
iinpressiona were poorly loealiied, 

Archambaalb has recently publii^bed some analogous observations, la lead paraly- 
sis, attended by abolition of the excitability oF the nerve- trunks, I have found a 
largo portion of the paralyied parts onalgeRJc, bnt tbe seniiibility to contact waa 
nraally pTSBerred. In mocb rarer instancoB, and irrespeotlTe of the paralysis, the sen- 
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■ satioti of tmnung. which is prodnced by gtrolcing (he ikin with the cathode of a gil- 

I vuiio battery, is Joat, although the merR coDtact of the eleutiode with the akin ia fell 

I with perfect distiiiotiiipas. Thm-u is uo doubt that tho uuUgeaia accnrriiig in lead 

I poiBoaiDK is of Bpinal origin. In two cwieB of lead poiaoDing, with abolition of senu- 

I toon and loss of consdoiianaBs, Tanquerel obaeiTcd catalepsy with " waxen flezibililj." 

f Saturnine motor disturbaiicea are much more severe than the disorders 

r of sensation. They may involve almost all the muscles of the body.- 

I Trousseau has observed paralysis of tho muscles of the g-lottis in 

horses employed in red-load factories. The respiration of these ani- 
mals is normal during' repose, but when in motion it becomes hurried 
and noisv, the entire body is tremulous and bathed in perspiration, and, 
finally, tKey fall down exhausted. If the disease continues, the life of 
the animals can only be saved by performing tracheotomy and keeping 
the fistula open for several years. Guenther, Gurlt, and Hedwig hare 
observed, upon autopsy, in cases of this character, atrophy and discolora- 
tion of the recurrent nerves, with atrophy and fatty degeneratioQ of tlia 
dilators of the glottis. 

AoDording to Romberg', the left half of the larynx woald be usually more affe«t«d 
in the anolog'oiu can<3itioii in man, and would be preaaei! inwards more rapidly thau 
on the healthy aide. Upan exeicisJDg energetic and prolonged pressure upon ihe ary- 
tenoid cartilage of the Bifcctod aide, the healthy half of the laryni: being fixed, we 
woold observe acceleration of the respiration and increased violeoce of the respiratory 
novementB. IndGpendectly of these signs, loryngoacopio examination in man would 
furnish important data ooncerning the abape of thw glottifl, and would reveal dillluul^ 
in or abolition of, the inovements of the vocal cord upon the uffected aide. Tonqueiel 
haa observed aiitaou cases of aphonia, and fifteen caaes of stammering; and Btuttaring 
(psellismus satumlnus) from partial paralyses in the laryngeal region. Bt^livi and 
De Haen refer to analogous casea. These paralyaea of the muscles of the larynx aiid 
of speech are often combined with partial paralyaes of the muaclea of the trunk, ai4^ 
almost always pursue a cbronio course. ^H 

Lead paralysis develops after a condition of exhaustion of the vitifH 
energies has become manifest. It may involve isolated groups of musclef ' 
or the entire muscular tissue of the upper or lower limbs; it more rarely 
involves the muscles of the thorax, and back, those of phonation and 
■peech, the intercostal muscles and the diaphragm (Duchenne). Among 
ninety-eight cases of paralysis of the upper limbs, Tanquerel has only 
seen this condition general in five, and only once among fifteen cases of 
paralysis in the lower limbs; in all the others, the paralysis was partial 
Lead paralysis usually aSects the muscles in a regular order. Paralysis 
of the common extensor of the fingers is followed by paralysis of the ex- 
tensors of the index and little finger. Then the long extensor of tho 
thumb, the extensors of the wrist, the short extensor and the long ab- 
ductor of the thumb, become affected. 

The long supinator usually preserves its electrical excitability; in er- 
'tensive paralysis, the deltoid and triceps are affected earlier than thn 
biceps. I have, however, observed and published a case in which the 
paralysis was propagated from above downwards. Paralysis of the lower 
limbs is much more infrequent and chiefly involves the extensors of tho 
thigh and leg. Lead hemiplegia, described by Stoll, Tanquerel, and Andral, 
is exceedingly rare. In the paraplegic form, the sphincters are always ua« 
' affected. ■ 

Among the anatomical lesions, the older observers found atrophjrS 
fatty degeneration and discoloration of the paralyzed muscles, contrs 
tioQ of the blood- veesets, and diminution of tho hemato-globuline in t 
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Lanceraux (G-az, Med., Nov., 1862) found granular or fatty degen- 
. of the myeline. Gombault (Arch, de physiol., IV., 18?5) has re- 
cently published a case of lead paralysis of the upper and lower limbs in 
a florist; the spinal cord and nerve-roota were intact; in the muscles, the 
transverse striae were only preserred in places, and here and there the 
volume of the muscular tibrUlse was increased, with formation of fissures 
and proliferation of nuclei. In the peripheral nerves, side by side with 
intact fibres of the radial nerve, were others whose myeline presented a, 
granular appearance, and certain sheaths were almost entirely empty, 
although the axis cylinders were well preaerved. Upon transverse sec- 
tion, nuclear proliferation was found in the intra-fascicular connective tis- 
sue. In acase of lead paralysis reported by Westpbal(Arch. f. Psychiat, 
IV. Bd., 1874), the affected muscles were emaciated, with partial disap- 
pearance of the transverse strise and multiplication of the muscular nuclei. 
Upon transverse section of the radial nerve after hardening, the myeline 
of the fibres was found to have been markedly diminished in quantity; 
the intermediate spaces, which were streaked with red and feebly colored, 
were grouped under the form of small circles and represented transverse sec- 
tions of the nerve-fibrea, such as are observed in regenerated nerves. These 
fibres were more numerous in the nerve-trunk than in its branches (primary 
affection of the radial nerve); the cord, the anterior horns, and the nerve- 
roota were intact. 

In one case of chronic lead poisoning (with dyspepsia, colic, vomiting, 
di&rrhcea, and fatal collapse), Kussmaul and Mayer observed (Deutsch. 
Arch. (. klin. Med., IX. Bd,, H. II.) sclerosis of the coeliac and upper 
cervical ganglia, with proliferation of the connective tissue and deformity 
of the oeils; the brain and cord presented a slight grade of periarteritis 
(an inflammatory change in the cerebral capillaries may give rise, in lead 
poisoning, to rupture of the vessels and extravasations of blood). In ad- 
dition, the mucous and muscular coats of the stomach were found atro- 
phied. Peyer's patches and the solitary follicles were diminished iii num- 
ber and extremely atrophied, and the submucous coat of the intestines 
was thickened from an abundant proliferation of the connective tissue. 
The dyspepsia must therefore be attributed to chronic gastro-intestinal 
catarrh, with atrophy of the lymphatic glands. During the attacks of 
colic, there is irritation of the sensory fibres of the abdominal ganglia 
and of the connective tissue which surrounds and traverses these organs. 
Segond has also found the cccliac ganglion indurated in patients who had 
died from the endemic colic of Cayenne. According to Tanquerel, this 
disease, as well as the colic of Poitou, of Devonshire, and of Madrid, is the 
result of lead poisoning. 

Electrical exploration in lead paralysis furnishes many points of inter- 
est, both from a scientific and a practical point of view. Electricity was 
first successfully employed by Gardane (Conject. aur I'^lectricito raed., 
etc., Paris, 1768), and soon after by De Haen (Ratio medendi, t. III., 1771). 
In the beginning of this century, electro-puncture was in vogue. The 
English physicians employed statical electricity, by allowing the sparkci 
of an electrical machine to pass to the dorsal spine. 

At a later period, the researches of Duchenne showed that electrical 
contractility and sensibility are diminished in the paralyzed muscles, and 
that the contractility becomes affected in them in the order which we 
have previously pointed out. Atrophied muscles, which do not contract 
under the stimulus of electricity, are not susceptible of spontaneous re- 
oovery; if a strong current is applied, it will pass through the atrophied 
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extensors to the flexors. In matiy coses which have come under my ob- 
servation, the electro-muBcuIar contractility was affected before voluntary 
motion; during the progress of recovery, the latter may be re-established, 
while the electro -muscular contractility is still decidedly below the nor- 
mal. In some cases of lead paralysis, Eulenburg and Erb have observed 
abolition of farado-muscular with preservation of galvano-miiscular coii- 
tractility. 

In severe and estensive forms of paralysis we are able to follow (aal 
have shown in my treatise on electrotherapeutics) the diminution or abo- 
lition of galvanic excitability from the nerve-roots to the plexuses and 
nerve-trunks ; in less extensive paralysis, the nerve-roots preserve their 
excitability to galvanism. The excitability may therefore persist in the 
parts adjacent to the spinal centres, althoug'h it has disappeared in tbe 
peripheral regions; it may also be preserved in tbe plexuses, after it 
Bas been abolished in the nerve-trunks. If recovery takes place, the 
return of excitability occurs from the centre to the periphery, and gradu- 
ally advances from the nerve-roots and plexuses to the trunks of the 

The treatment of saturnine affections has for its object the elimina- 
tion of the pioison from the system and the palliation of the distressing 
symptoms of the disease. Great advantage is obtained In lead coUc from 
the employment of large doses of opium. In very painful attacks, tbe 
drug should be administered in such a manner that it may be readily ab- 
sorbed. In the course of my experiments upon resorption and absorption 
of preparations of iodine (Sitz. d. Kais. Akad. d. Wiss., XLVI. Bd., 1873, 
and Med. Wschr., 1863), I incidentally demonstrated the practical advan- 
tages of enemata containing opium, and of intestinal absorption in lead 
aolic. Hypodermic injections of preparations of opium or belladonna 
act even more rapidly. The injection should be repeated as soon as the 
first signs of another attack become manifest; in rebellious cases, we may 
also administer the opium during the remissions. According to Didier- 
iean (Gaz. hebdom., VIL, 1870), workers in lead factories who are i " 
habit of drinking milk several times a day, are not subject to colic 
other saturnine affections. 



The treatment with iodide of potassium, first lecommeDdcd by Melsena, is nsnally 
employeii in the various forma of lead poiBoning. It is held that the iodide of patas- 
•inm formH a, Holuble conibimitioa with the lead which has acoumulated in tbe orgsii- 
Ism, and thus favors its elimination (rom tbe body. AoooTding to the caraFuI experi- 
menta ot Ovcrbeck. Waller, and Sohneider in Vienna, the adminiBtralion of iodide of 
potoBsium doe.1 not fnvor the eliminatioD at mercury to any marked extent. This 
fact being demonatratcd with regard to mercury, therH ia QOgood leaaon for admittiag 
B mora active elimioation of lead under the influence of this drag. The deficiency in 
experimental investigations upon this question, is not aupplied by the reaulta of clini- 
cal observations. In chronic lead poisoning, tbe oombinations of lead aro only elimi- 
nated through the natnral emnnctorieB {li>er, digestive canal, kidneys) after a long 
tdme. So long as the organism haa nob recovered its normal functions onder the in- 
flnence ot a vital reinvigoration, iodide of potassium will not aid in the 
the diseased economy, and in the regulation of ita disordered functions. 



1 



I have obtained no better results, in lead cachexia, from the 
ate employment of electrical treatment, than from the use of iodide 
potassium. Electricity has proved useful in my hands, only after the 
general condition has improved under the influence of warm baths, pure 
air, nutritious diet, and wines. In view of tbe faota to which we havs 
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called attention above, it is necessary, in severe cases of lead paralysis, 
to expose, as far as possible, the central portions of the nerve-paths to 
the action of the current, and to pass the labile descending galvanic cur- 
rent (eight to ten minutes daily) from the nerve-roots to the plexuses and 
nerve- trunks. The galvanic current can act in this manner upon the 
nerves at a period in which the intra-muacular nerve-fibres will not per- 
mit the current to pass through them, and in which the local application 
of faradism poaaesses, therefore, very little utility. It is preferable, in 
the majority of cases, to resort to a mixed treatment, by alternating, 
every other day, galvanization of the nerve-trunks >vith faradization of 
the paralyzed muscles. In severe cases, recovery does not occur until 
the expiration of several months. 

Experience has shown that repeated warm baths, and after a time, 
vapor baths of short duration, followed by douches to the paralyzed 
limbs, produce good resnlta in lead cachexia, while, as a rule, the patienta 
tolerate cold baths very poorly. The good effects of sulphur baths, 
which are praised so highly by Tanquerel, are due lesa to the sulphur 
than to the temperature of the bath. Preparations of strychnine and 
brucine which were recommended by Fouquier, have been also highly 

£ raised by Tanquerel. Among forty Cases treated in this manner, the 
irger number recovered completely and the remainder were considerably 
improved. In one case of lead paralysis, I obtained good effects from 
the employment of hypodermic injections of strychnine (one to five 
milligrammes on alternate days). Finally, bydrotfaerapeutio measures 
are very efficient in lead dyscrasia and its sequences. At first, moist 
frictions should bo employed daily, followed by naif -baths at 18 °-16 " C. ; 
we may then resort to moist packs (until the body becomes warm), to 
affusions in a half-bath, and finally to local douches or to whole baths of 
short duration, I have been able to convince myself that this method 
furnishes excellent results. 

The consideration of mercurial nervous affections will next engage 

They are due to the absorption of mercury through the skin or mucous 
membranes, or to the inhalation of vapor of morcury floating in the at- 
mosphere, and may cause more or less profound disturbances in the peri- 
pheral and central organs. In the latter event, mercurial arthralgia oc- 
curs, combined with tremor of the upper and lower limbs, general paraly- 
sis of the arms and legs and affections of the organs of special sense. 
When the brain becomes affected by the toxic agent, vertigo, inaomnia, 
hypochondria, epileptiform attacks, and sometimes, though rarely, mania 
and idiocy, make tbeir appearance. 

From a. therapeutic point of view, after having removed the patient 
from the influence of the poison, we may hasten elimination by stimulat- 
ing the intestinal and renal functions by means of baths and a trip to the 
country. I have obtained good results in several cases of mercurial tremor 
and paresis from galvanization of the nerves or faradic treatment of the 
paretio muscles. 

In chronic arsenical poisoning, tremor of the limbs, atrophy, and pa- 
ralysis of the extensors of the upper limbs, and paraplegia may develop 
in the midst of cephalic symptoms, vague neuralgias, and sensations of 
numbness and anesthesia. In one case which I have published, and in a 
second observation by Smolcr (Zeitschr. f. prak. Hoilk., 19, 20, 18C3), the 
electro -muscular contractility and sensibility were considerably diminished. 
la thfl latter patient, whose limba remained paretio for a long time, im- 
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proyement of electrical contractilitj and a return of motor power rapicDj 
occurred after daily faradization of the muscles. 

The paralyses and disorders of speech produced by carbonic oodde are 
attributed (but <nily in severe cases) to the development of foci of cere- 
bral softening (Th. Simon). Atrophy and paralysis of the limbs from in- 
halations of sulphide of carbon (workers m caoutchouc factories, Del- 
pech) occur very rarely. This is also true of the paralysis of the fingers 
from aniline poisoning (as in Clemens' case of wound of the skin), of the 
phosphorus paralyses of the forearm (Gallavardin), and of the paralyses 
due to acute poisoning (from hydrocyanic acid, nicotine, eta). 
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CHAPTER XXXVIII. 



DUE TO FKBRIXB 

Nervous disturbances and multiple paralyses may be observed, both 
during the course and after the termination of febrile affections. These 
disorders are the expression of phenomena of irritation or of depression 
in the cerebro-spinal system, or of peripheral changes occurring- in the 
nerves and muscles. The anatomical character of these lesions is not 
sufficiently understood from ail points of view. In the present chapter 
we shall disouas those nervous disorders which occur during- febrile aBec- 
tions (febrile) and those which follow them (post-febrile). 

2^erB(nts disorders ocourrmg in infectious diseases.— An entire aeries 
of nervous disorders, frofn slighter to more severe manifestations, may 
occur during the course of typhoid fever. Hyperesthesia is the earliest 
disturbance of sensation, and has been especially investigated by Frit^t 
(Gae. M(id., 6-7, 1864). It is one of the first symptoms of the disease, 
and may last a few days or continue into the second week. This hyper- 
testhesia is chiefly observed in women and children, and mav be so marlted 
that pinching up a fold of skin, slight pressure of the nails, and even, in 
the most severe cases, the weight of the clothes, give rise to intense 
pains. 

The cutaneous hy perse athesia usually involves a considerable portion 
of the limbs or trunk, and it generally pursues au ascending direction. 
Muscular hypericsthesia, often combined with spontaneous muscular pains 
and cutaneous hyperesthesia, is the cause of intolerable suffering to the 
patients. It renders all movement impossible, condemns them to absolute 
rest, and may terminate in distressing contractures. Muscular hj-pencs- 
thesia may involve almost all the muscles of the limbs, neck, thorax, and 
abdomen, and usually occurs simultaneously with the cutaneous hyperes- 
thesia. More or less extensive anajsthesia is often a very rebellious symp- 
tom, and almost always occurs during convalescence, I have observed 
anfesthesia of the superficial layers and hypenesthesia of the deeper parts 
(as Tuerck has noticed in neuralgia) in the calves of the legs after typhoid 

In a convolcBCBBt from typlioid fevei, a3t, twenty years, anieathBBia of the left me- 
dian nerve was obHerved, and also of the anterior and eitemal snrfaoeB of the lower 
limb upon the same side, vrith right mydrinsia and feebleness of aceoinmndation, and 
low of hearing on the right aide ithe ticking of a walch was only audible when applied 
directly to the concha ; cbo membrajia tympana was found normal by Politier). ITpon 
passing strong galvanic currents from the dorsal Hpine to the brachial plexus, or from 
the plexus Co the median nerve, peripheral nenaibility woa found t« be abseut in the 
first three fingers ; motor power was preserved. Galvaniiation produced rapid im- 
provement. 

Among the nervous disorders of typhoid fever we may also mention 
the neuralgic pains which occur during the first week in certain nerves 
Vol. II.— 10 
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(frequenlly the occipital or supraorbital), or mav develop^ after the ta^ 
niination of the disease in the vertebral column, the loins, tn the narvesol 
the arms or feet, and may even be accompanied by temporary hyperaa- 
tbesia. 

We hare previously spoken of contractures aa among the motor dis- 
' tarbances occurring in tne train of typhoid fever. It may also be fol- 
lowed by various paralyses. Tliua paralysis of tlie vocal cords has been 
observed by Tuerck io adults, and by Bierbaum and Friedreich JD children. 
Hervieux and Griesinger have publiabod cases of ptosis and external stn- 
bismus. 

Ill ono case of this kind, which terminated in death, no changes were 
found in the brain or nerves. Wunderlich, Griesinger, and Seitz men- 
tion examples of complete or incomplete paralysis of the lower limbs. In 
an observation made by Leudet (Gaz. des Hup., 58, 18<il), ascending pa- 
ralysis developed during convalescence from a mild attack of typhoid fevei, 
and extended from the lower to the upper limbs, then to the muscleG at 
respiration, and terminated in death after a duration of six days. No 
changes were found in the nerve-centrea or in the larynx. M. Meyer re- 
ported the case of a boy, tet. sixteen years, who suffered from anfesthesii 
of the right half of the body, atrophy of the right arm, and complete pn- 
ralysis of the muscles supplied by the right ulnar ne^^■e, during convalec 
cence from typhoid fever. From the observations which 1 made in the 
Vienna General Hospital during t wo epidemics of typhoid fever, it appears 
that the paralyses vary in extent and intensity. In slight cases there is 
merely paresis of certain groups of muscles, the patients cannot " make » 
fist," the grip is very feeble, writing is accomplished witb difficulty, and 
the electro -muscular and electro-cutaneous sensibility are markedly di- 
minished. In severe and, fortunately, rarer cases the paralysis may in- 
volve one side of the body or both lower limbs. 

I obaerved left bemiplegia in a yonnE maa, mt tweaty^dx years, five moctbi 
after a aevure attack of typhoid fever. The movemeats at tbe sboalder and dbii« 
were Beriaoaly intecfpred witb, and those at tbe anklejoint were 011I7 accoinplulini 
with great effort. The electre-musuular contmctiiit; was dimiiiUhed in the leg (com- 
pared tu the healthy aide). 

In two oasea (boys of fourteen and siiteec years of age) marked paraJjais of fha 
lowFvr limtn, which had been miatakea by severel physiciHaa for spinal pamlysia. de- 
veloped ei* and nine months respectively after typhoid fever. The electro -moBcnJir 
ooatractility and the galvanic eieitability ot the nerves were extremely feeble or abol- 
iahed in the lower limbs. Seuaibility and. finally, motion were gmdually restored 
under the influence of w.trm baths and nutritions diet. The galvanic excitability of 
the nerves then reappeare-l, while the eleetro-mnscalor concractility returned more 
■lowly, especially in the lege, and was not entirely restored even aft«r the patient «u 
able to walk. 

The nervous disorders which develop during or after typhoid (ever 
may be of central or [leriphcral origin. As proof ot their cerebral nature, 
we often observe symptoms of irritation or depression (unilateral con- 
traotures, tremors, aphasia, partial or maniacal delirium, acute insanity, 
hemiplegia with preservation of electro- muscular contractility). The 
spinal origin of many of the nervous disorders in question is demonstrat- 
ed by certain coexisting svmptoms (extensive hyperesthesia or amesthe- 
sia on both sides of the bodv, paralysis of the bladder and rectum); hy 
the acute ascending paralysis, observed by Lendet, affecting the lower 
limbs and then the arms, and rapidly termuutting ia death; by the dg- 
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currence of progressive muscular atrophy, ataxia, and sclerosis of the 
cord, after typhoid fever; finally, by the atrophy of the sympathetic 
observed by Astegiaiio in a patient suffering from ulcerations extending 
over one-balf of the body. Beau reports four cases in which, in addition 
to spinal hypertemia, foyers of softening occurred in the gray matter. 
Certain monoplegias occurring after typioid fever are of peripheral ori- 
g'in. Theee include the paralysis of distinct groups of muscles, with par* 
tial anesthesia and abolition of electrical excitability, due to nutritive 
disorders in the corresponding nerves. Ip some cases these symptoms 
may be attributed to neuritis, Zenker has demonstrated the peripheral 
character of a large number of paralyses following' typhoid fever, by 
pointing out the anatomical lesions of the muscular tissue (Verlnder- 
ungeii der willkUrl. Muskelu im Typhus abdonj., 1864). This writer dis- 
tinguishes a granular degeneration (deposit of tine molecular granules in 
the contractile substance of the muscular fibres) and a waxy degeneration 
(transformation o£ the contractile substance into a homogeneous, color- 
less, glistening mass, with disappearance of the transverse strie). These 
degenerations occur most frequently in the adductors of the thigh, the 
transversalia abdominis, the psoas, obturators, triceps, and pectoralis 
minor. They sometimes develop symmetrically upon both sides of the 
body. Tbey appear to attain their greatest development during the sec- 
ond or in the beginning of the third week, remain stationary during 
the third and fourth weeks, and disappear during the fifth or six 
weeks. 

At this period, the perimysium is found to contain cells which are 
either small, round, or angular, or are large, fusiform, or stellate; elon- 

f;ated fibres are also scattered throughout groups of nuclei, and the trans- 
ormation of these into muscular fibres is demonstrated by the appear- 
ance of transverse atrial in them. They present a great analogy with the 
appearances presented during the embryonic development of striated 
muscles. According to Waldeyer, the regeneration of the fibres occurs 
from rows of "muscle-cells," and, according to E. Neumann, from longi- 
tudinal fission of the old fibres. 

The alterations in the muscular tissue, which vvere afterwards de- 
scribed by Hayem (Arch, de Physiol., T. III., 1870) in typhoid fever and 
other febrile affections, are of an inflammatory nature, Popoff (Virch. 
Arch., 61. Bd., 1874) has observed granular transformation of the muscu- 
lar tissue (parenchymatous muscular inflammation, Vircbow) in a large 
number of infectious diseases (typhoid and typhus fevers, cholera, re- 
current fever, puerperal affections, pytemia). Side by side with the 
wasy degeneration and increase in the nuclei of the muscular fibres, in- 
flammatory changes occur in the internal and middle coats of the vessels 
in the affected muscles. This produces a diminished power of resistance 
in the walls of the vessels, and thus explai 
hiemorrhages observed in the muscular tii 
organs present no abnormal c1 anges. 

The proffnosie of the nervous disorders under consideration is favor- 
able. In the majority of cases they terminate in recovery, though this 
may occupy from three to seven months in the paraplegic forms (Ken- 
nedy, Rilliet). If convalescence is very prolonged, we may prescribe 
with advantage a trip to the country and light ferruginous waters. In 
persistent anaesthesia and paresis of the limbs good effects arc obtained 
from electro-therapeutics (galvanization of the nerve-trunks, faradization 
of the skin and muscles) and from bydrotherapeutica (frictiiina, ^ajJ&a <A 
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ami tvbcrealoM Tbe ■otcr dtiofdcn i*xm bees described bjr Gubki 
(Arcfi. gvn., 1800) nailer tW Una ** aMjroCiafUe pua^rvs,'^ btit Uiey do 
aot kJvajni uimIi, as be bdieTe^ Cron f—n*** «itli ButnUTe disluTli- 
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wnacwtar eootnetUt^ aad aawribililj obaerred in a oaae of cerebral 
rikenmatuni oompJicatad witb profoand mdaacbolia. 

Nninerous motor and aemon djaoiden, fstber of a eeotnl or periph- 
eral aatane, may occor after tbe acute exastbemat^. Thos rubeola i» 
•ometimes follotred by bemipie^ia (Baitbes and Rilliet) and genertl 
(Ltt-gear<l) or circamscribed par^ysis. Hemiplegia (Kennedy), paraple- 
gia (Revillout, Shepherd), and apoplectiform paialyns vith persistent 
aphasia (Eulenbiirg) have been obser\-ed after scariatina. Variola is 
•ometimes followed by severe and rebellioos sequences, under the form of 
aphaaia (in a patient under my care it was accompanied by cephalic 
symptoms), initial hypenestbeua followed by anxsthesta, and coexisting 
paralysis. The paralysis is sometimes circumscribed and limited to tfae 
upper limbs, but more frequently assumes the paraplegic type and in- 
volrea the lower limbs. In two cases of this character, Weatplial recently 
found (Arch, f. Psych., IV, Bd.) disseminated myelitis (softening with 
production of granular cells), involving the white substance, especially 
the lateral columns, but also the gray matter. Similar lesions were found 
in a casQ of pulmonary phthisis, with motor and sensory disturbances in 
the lower limbs. We may finally add that paralysis of cranial nerves and 
paraplegia, usually with a favorable termination, have been observed after 
erysipeUs. 

Dipluheritic nervous dUordert. — Diphtheritic paralysis has been 
carefully studied by Trousseau (Gaa, des Hop., 1855), Bretonneau (Arch. 

f&n., 1865), Maingault (De la Paralysie diphtherique, 1S60), Jenner 
Diphtheria, etc., 1861), Weber (Virch. Arch., 1862), etc. After the 
termination of the local disease, which usually involves the pharynx, 
much less frequently the skin, naaal fossie, conjunctivte, vulva, or the 
external auditory canal, an interval of several days or weeks may elapse 
before the first symptoms of the nervous affection become manifest. 
They consist, in many cases, of violent vomiting and retardation of the 
pulse. 

Paralysis of the pharynx and velum paiati (difficulty of deglutition, 
nasal voice, inability to suck, gargle, or blow, aniestbesia of the uvula and 
velum paiati, abolition of faradic excitability) is one of the earliest and 
most frequent symptoms. The diphtheritic paralysis may then affect 
raeJouo other musclaa, the epiglottis, voaal corda, the tongue, tbe ocular 
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muscles, the sphincter of the pupils and the tensor of the choroid {with 
mydriasis and loss of accommodution). 

I have observed in the St. Joseph's Children's HoapitAl, in Yieima, &n example of 
diphtheritic facial pnralyHiB, whiuh is, I helieve. a unique case (Med. Presse, 2fi, 18IJ8). 
The middle paralyzed nmaclea of the face bad lotit their farodio conCracCility. but 
preserved thoir iiritabilit; to the continuous current. Even after tho diaappearance 
of the paralysis, the same difference existed with regard to the action of the t.wo onr- 
rents. The patient, aeC. two and a half years, died two weeks later of chronic intes- 
tinal catArrh, and no abnormal appearances were discovered upon microHcopicol ex- 
amination. Negative results were also obtained by Ziemssen (Die ElektricitiiC in 
der Medisin, liUSO) in a coae of diphtheritic paralysis of the velum palati and pharynx. 

In addition to the small muscles mentioned above, the paralysis may 
also extend to the trunk and extremities. Paralysis of all possible grades 
may occur, from a slight uncertainty in the gait to ataxia (Eisenmann 
and Brenner), but rarely complete paralysis. Electro- muscular con- 
tractility and sensibility, and the galvanic irritability of the nerves, are 
usually diminished. The latter is sometimes increased, but only in very 
marked disorders of co-ordination. The sensory disorders include, at the 
onset, hyperesthesia, then anEcsthesia, and a slight sensation of numb- 
ness. The visual disturbances (asthenopia, dilatation of the pupils, 
bypermetropia, more rarely myopia, without any changes appreciable 
with the ophthalmoscope) often appear simultaneously with the difficulty 
in deglutition. The other special senses are also more or less aSected.. 
During the period of paralysis the bladder and rectum may become para- 
lyzed. Trousseau, Maingault, etc., have observed impotence in young 
men, lasting several weeks and sometimes even months. The character 
of the primary disease bears no relation to the intensity of the secondary 
nervous affections, as some light forms of diphtheria are followed by" 
paralysis, while severe cases may terminate without any nervous compli- 
cations. Among one hundred and ninety observations by Weber and 
other authors, motor disturbances occurred sixteen times (about 8.5 per 
hundred). In the Children's Hospital of Paris, Roger found thirty-six 
cases of paralysis among two hundred and ten of diphtheria, or more- 
than sixteen per cent. The diphtheritic poison may be transmitted 
directly through solutions of continuity in the external integument. 

lu Fattemoa'a coae (Med. Times, p. S^'iS, 1868) a man became alTected with paial- 
jeis of all the llmb<!. in consequence of a phafcedenic nlceration of the rii^ht ludex- 
tlngei. This man, having a slight Bcratch npon the finger, bad inti'odaced it into the 
month of his child, who wan suffering from ordinary diphtheria. The father's throat 
remained unaffected. When diphtheria is cpidemiu, surgical wounds, even in isolated 
patients, are prodisposed to the development of diphtheritio affections, as has been 
recently proved by tfce sad death of the illustrionB Griesinger, After ineiMon of a 
large perityphlitio abscess from whioh he was suffering, the wound became diphther- 
itic, but this soon yielded to simple measures, .After it had completely cicatrticd, 
widespread symptoms of paralysis developed (muscles of speech, deglutition, of the 
limba, and finally of respiration), and death ensued at the end of the seventieth day. 

In the cases of sudden death, which Thompson has observed in con- 
Talescents who presented retardation of the pulse, syncope, vomiting, 
and often epileptiform attacks, the right ventricle was found to contain 
Rrm, laminated clots, adherent to the columns camese and chorda? ten- 
In other eases the patients died of fatty degeoeralion of the 
heart, of an intercurrent pneumonia, of Bright's disease, os ef paralysis 
of the diaphragm. 
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Very few observations have been made with regard to the anfttoraiaj 
changes Jn the nervous and muscular systems. According to Bulil 
(Zeitsohr. f. Biol., III. Bd., 1867), the diphtheritic exudation, wh 
sists of a nuclear infiltration into the connective and mucous tissues, ii 
also found in the sheaths of the paralyzed nerves. Charcot and Vulpii 
have found a degeneration of the motor nerves of the velum palati 
diphtheritic paralysis of the pharynx. According to Oertel's experi- 
mental investigations (Arch. f. klin. Med., VIII. Bd., 1871), diphtheria 
in man may be transmitted to animals, and is characterized by an abun- 
dant proliferation of micrococcus spores. In a case of diphtheritic 
ataxia, abundant nuclear proliferations were found in the mucous mem- 
branes, in the muscular substance (with atrophy and fatty degeneration), 
in the meninges and vessels of the brain and cord, in the anterior horns 
of the cord and around the central canal (a croupous exudation rich in 
cells), and in the sheaths of the nerves. In addition, capillary hiPmor- 
rhages occurred in the white and gray substance of the nerve-centrea 
and in the sheaths of the nerve-roots and peripheral nerves. Further 
observations are necessary in order to confirm these results. 

All observers concur in the opinion that the prognosis is usually favor- 
able. Recovery may occupy several weeks or, in severe cases, sis months 
and upwards, according to the intensity and extent of the nervous dis- 
order. Persistent slowness of the pulse (less than forty per minute) is & 
Borioua symptom, 

A certain number of cases recover under the use of ferruginous prepa- 
rations, fresh air, nutritions diet, and baths. 

When the paralysis continues for a long time, good effects may be i 
tained from subcutaneous injections of strychnine (live milligrammes 
one centigramme dally), from local faradization, and from galvanic stimul 
tion of the nerves. But we should not wait too long before beginning 
use of electricity. Good results are also obtained by methodical hy( 
therapeutics and sea-batbe. 
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DKKASES OF THE NERVOUS SYSTEM. 



CHAPTER XXXIX. 

ANEMIC ANB REFLEX PAEALYSIS. 

"Wk shall now devote our attention to the consideration of those paral- 
yses in which the motor action of the nerve-centres is interfered witii by a. 
general weakness nf the organism and a morbid insufficiency of the afflux 
of blood (essential anremio paralysis). We shall then discuss those cases 
in which a circumscribed arrest of the circulation produces local disturb- 
ances of motion (local anaemic or ischtemic paralysis); finally, we shall 
refer to the so-called reflex paralyses. 

A. — As^Mic ASD IscH-EMic Paralysis. 

The qualitative changes in the blood which are left over by severe 
general diseases often exercise a disastrous influence upon the motor 
functions of the nerve-centres. Important modifications of the blood, 
consisting in a diminution of the red globules and an Increase in the 
amount of water, may give rise to those forms of anremic paralysis which 
are observed after many ohrouio diseases, such as profuse diarrhcea, 
dysentery, scorbutus, metrorrhagia, intestinal hiemorrhages, hematuria, 
diabetes, intense chlorosis, severe intermittent fevers, and various cachexise. 
In these cases walking is rendered difficult, and becomes altogether im- 
possible towards the end. The temperature of the limbs, the paralysis of 
■which is almost always incomplete, is lowered and the electro- muscular con- 
tractility is diminished. Nevertheless, movements can be partially per- 
formed while the patient is lying in bed, and the bladder and rectum 
preserve their functions. 

In ischemic paralysis the motor and sensory disorders are caused by 
a partial or complete suspension of the afflux of arterial blood. The first 
experiments in this direction were performed by Stenson (Elem, Myolog. 
Specimen, Flor., 1667). By compressing or ligaturing the abdominal aorta 
in rabbits below the renal arteries, he produced complete paraplegia of 
the posterior limbs, which disappeared after a certain period if the com- 

gression was not maintained for too long a time. According to Longet, 
tannius, Schiff, Kuehne, Vulpian, and especially according to the ex- 
periments of SchifEer {Centralbl., 37 and 38, IS'JO), the paraplegia and 
ansesthesia obtained in Stenson's experiments were due to spinal anaemia 
from obliteration of the spinal branches of the lumbar arteries. The 
irritability of the nerves diminishes from the centre to the periphery, as 
does the electro -muscular contractility, though the latter is retained for a 
much longer period. 

Barth has reported a case of ischemic paraplegia in a woman fifty 
years of age {Arch, gen., 1835). At the autopsy the aorta, below tlie 
origin of the renal arteries, was found to be obliterated by a solid clot. 
In Gull's patient (Dublin Quarterly Journ., 1856), who suffered from para- 
plegia and anaesthesia of sudden origin, together with paralysis of the 
iphincters, no pulsation could be detected in the abdominal aorta and in 



13S OLIHICAI. TBBA.TISE ON 

the arteries of tlie lower linibs, but the mammary arteries were found to 
be dilated, Dunns' the following months, collateml circulation became 
eatablished through the thoracic and abdominal vessels and the motor 
power improved, though the pulsations were stitl absent in the abdominal 
aorta and its branches. Paralysis, continod to certain limbs from obliters- 
tioQ or compression of their arterial trunks, is much more frequently 
observed. The intermittent character of these paralyses is due to the in- 
sufficiency in the su^ly of blood and to the fact thtit the nerves are 
readily exhausted. Thu^ Charcot's patient (Gaz. Mud., I80Q) had aa 
attack of pamlysis of the right leg aft^r having walked a short distance, 
and the paralysis always disappeared during repose. At the autopsy an 
aneurism was found in the right primary iliac, with fibrous transfor- 
mation of the lower third of the vessel, and considerable narrowing of tbe 
corresponding branches, Freriohs also published an analogous case (with- 
out autopsy). 

In the experiments on rabbits, to which I have previously referred 
(compression of the iliac and crural arteries of one side, in curarized or 
merely narcotized animals), muscular rigidity occurred, and I also observed, 
after resorting to electro-puncture, a gradual diminution offarado-galvanic 
muscular excitability, advancing to complete abolition (at the end of about 
two hours). When the compression of the arteries was interrupted, the ex- 
citability of the muscles to both currents was gradually re-established. If 
we cease to perform artificial respiration in the curarized animal, the 
electro-muscular contractility will disappear more rapidly in the limli 
which is deprived of blood than in its fellow, the nutrition of which ismaie- 
tained for a much longer period by the current of blood. As a sequel to 
these experiments, I will here ^ive the principal symptoms of a case of 
iachiemic paralysis of the left leg with rapid disappearance of the gal' 
excitability, due to an aneurism of the left crural artery. 

A roan, let. fifty yeara, stated that on October 31, 18G0, he was soddenly ti. 
while walking, with a violent pain in tha left leg. rendering motion impoasible, and 
eeaaitating the reraoval of tha patient, on the following da j, to the Vienna General Hoa' 
pital. Upon examination, a solid tumoi was found ia the regiou of the left obtutatar 
foramen, a little larger than achestnat, pulsating iuochronuuHl; with the crural arler/, 
and presenting no bruit on auscultation. 

Two days afterwards I found the left thigh much colder than the right, the inoye- 
Tuents o( extenBion aoarcely appreciable, and the electro-muscnlar contractility and 
aeoBibillty considerably diminiehed in the extensors of the thigh (upon compariBon wilh 
the corresponding muscles on the healthy side). Upon November 3d (four days afltr 
the beginning of the disease) the electro -muacolar contractility to faradism was foncd 
to be abolUhed on the anterior surface oE the thigh. Gnngrena of the limb then set in, 
followed by chills, and the patient died on November 34th. 

Upon autopsy, a sncculated aneurism, as lai^ as a walnut, was (onndin the neigh- 
borhood of tbe obturator foramen. It originated from the posterior surface of the 
left crural artery, pnahad the veBsel upwards, and opened into its lumen by an eilip- 
tical opening aa large as a coffee-bean. The wall of the artery was thickened around 
this opening, and, on account of the strong tension existing above tha neck of the 
Euieurism, the culibre of the artery was narrowed to such an extent that It only per- 
mitted the passage of a Hmall-Bized Round. The deep femoral artery and the point of 
emergenoe of the popliteal artery were obliterated by solid, adherent thrombi. 






—Reflex Paralysis. 



The reflex paralyses which are observed in diseases of the digesti.- 
canal, uterus, and urinary passages (Leroy d'EtioUes) are, according to 
Romberg, Stanley, and Graves, motor spinal paralyses, due to a suspen- 
non of the sensory iuBuenceof the fibres of the sympathetic system, Ac- 
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cording to Brown -St quard, they result from chronic irritation o( tlieg-enito- 
urinary organs with secondary contraction of tlie vesBela of the cord and 
fttrophy of the eorreaponding parts. In support of his opinion, Romberg re- 
fers to the experimentB of Comhairo, who has observed, after extirpation of 
a kidney in dogs, a paresis of the corresponding posterior limb. Gull calls 
attention to the importance of the nervous lesions which are always pres- 
ent in these experiments; he has also observed that the paraplegia almost 
always occurs in chronic cases, after the innervation of the mucous mem- 
branes has been lowered. In Iiis opinion the paralyses in question result 
from the propagation of the inflammation of the urinary passages to the 
spinal cord. Rcmak regards these affections as sacro-lumbar neuritides. 
Finally, Jaccoud has expressed the opinion that the irritation of the in- 
flajned bladder produces exhaustion of the spinal centres, but he presents 
no physiological or pathological considerations in support of this opinion. 

Levisson has been more fortunate in his experimental demonstrations 
(Reichcrt and Duboia-Reymond's Arch,, 1860), He found that compres- 
sion of the uterus, kidneys, intestines, or bladder produced, in addition 
to abolition of reflex excitability, a paralysis of the posterior limbs which 
persisted during the continuance of the traumatism, and disappeared 
ftfter the latter had ceased to act. This paralysis was due to an arrest 
of the functions of the motor nerve-centres, in consequence of excessive 
irritation of the sensory fibres. 

While these experiments demonstrate that peripheral irritation of the 
nerves may temporarily suspend the functions of the cord (conduction 
and reflex action), Tiesler's and Feinberg's investigations have shown 
that violent peripheral irritation may be propagated to the cord and in- 
volve the latter in the morbid process. By cauterizing the soiatio nerve 
in rabbits, TSesler (Ueber Neuritis, Diss., Koenigsborg, 1869) was able 
to produce paraplegia, terminating in death after a few days. At the 
autopsy a foyer of inflammation was found at the cauterized spot and a 
second one in the cord, corresponding to the point of entrance of the roots 
of the sciatic nerve. 

In animals that have received a coating of varnish and who suffer, in 
consequence, from tremor, hype nest hesia, partial anaesthesia, increased 
reflex action, spasms, and paralysis, Feinberg has observed (Centralbl., 
35, 1873), in addition to dilatation of the cutaneous vessels, of the capilla- 
ries of the lung and the ramifications of the vena porta, hvperasmia of the 
meninges, and a dusky redness of the cervical cord (capillary apoplexies). 
If the animals survive for a certain length of time, pioliferation of the neu- 
roglia occurs with atrophy of the nerve-tubes from compression. Thus 
the irritation of the cutaneous nerves produces a reflex paralysis of the 
centres of vascular innervation in the cord. 

If we carefully examine the medical literature of the subject we will 
find that a largo number of cases of reflex paralysis were associated with 
material lesions in the cord. 

In several cases (Fournier, Mannkopf, Feinberg) tumors were found 
between the vertebne and spinal meninges; Guilds cases (paraplegia fol- 
lowing cystitis or nephritis) were associated with spinal meningitis, soft- 
ening, and atrophy or fatty degeneration of a portion of the anterior 
columns. In Kussmaul's case of paraplegia, following chronic inflamma- 
tion of the urinary passages (Wuer^b. Zeitschr,, IV, Bd., 1863), there was 
fatty degeneration of the nerve-fibres in both sciatic nerves, with athero- 
matous degeneration of the arteries of the pelvis. In another case, re- 
ported by Kussmaul andMayer (Arch, f. klin. Med,, 6, H., 1866), the paral- 
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ysis began with fever and nepIiriliB, and rapidly extended to all the 
limbs, with acute muscular pains and insensibility to electrical irritation. 
Tiie disease was due to a periarteritis nodosa (tliickening' and nodositic! 
Id a very larg^e number of arteries, nuclear and abundant cellular prolifer' 
ation in the walls of the vessels, granular or fatty degeneration of the 
muscles, with accumulation of fat in the nerve-filamentB situated arounJ 
the arterial nodosities), Leyden (Diss, Inaug,) reported three cases oi 
paraplegia following affections of the bladder, which were cha^«cte^ 
ued in the beginning by symptoms of motor and sensory irritation, and 
later bv paralysis. Diffuse softening of the cord was found, upon au- 
topsy, in two of these cases. 

We must also take into consideration another circumstance, which 
usually passes unnoticed, viz.: that an affection of the bladder sometimes 
constitutes, even for years, the sole symptom of a spinal disease which is 
pursuing a latent course. 

In several oases which were referred to me by Prof, Dittel, explora- 
tion of the bladder had given negative results, while a careful exaroins- 
tion of motion and sensation showed a diminution or abolition of the vari- 
ous forms of sensibility in the legs; in the trunk there was abnormal ex- 
citability of the nerve-trunks or of the genital organs, etc. Often, in 
cases of this nature, the spinal symptoms are only manifested after the 
lapse of a long period. It is very probable that many cases of cenlrftl 
myelitis, running a slow course, have been regarded as reflex paralyses, es- 
pecially when no characteristic changes were found upon microscopical 
examination of the cord. 

Levisson's hypothesis of reflex paralysis is only applicable in rare in- 
stances. Thus, Echeverria reports the history ot a patient (Ame.r, Med, 
Times, 18C3), suffering from anteversion and ulceration of the cervix uteri, 
in whom he applied a weak galvanic current, one electrode being placed 
upon the symphysis pubis and the other upon the cervix uteri. This pro- 
cedure gave rise to violent pains and tremors in the legs, which were 
completely paralyzed for four hours; the paralysis disappeared entireljF., 
after the lapse of fourteen hours. 

In a case published by Nonat, loss of consciousness and parapli 
were caused by cauterization of the cervix uteri. 

In Landry's patient, the paralysis disappeared after restoration of tha" 
deflected uterus. I have published the case of a girl, nst. twenty-threa 
years, who suffered, for three weeks, from paresis of the legs, coming on 
after pains and cramps in the abdomen. Upon examination I found a 
needle deeply imbedded in the vagina, and the paresis rapidly disappeared 
after the removal of the foreign body. 

From the preceding remarks it is very evident that the class of reflex 
paralyses will diminish more and more, in proportion as the doubtful cases 
are more carefully examined. Functional reflex paralyses constitute very 

We need merely state with regard to the treatment of reflex paralysis, 
that especial attention must be paid to the primary disease. We mayi 
sort, according to circumstances, to iodine treatment, baths, hydrothei 
peuticB, or to galvanism (the current being directed from the vertebi 
column to the nerves of the affected limbs). After having relieved tl 
pains, we should endeavor to improve the power of motion. The constat 
current is recommended in the treatment of the existing neuritis (in affi 
tions of the bladder, Leyden thinks that a sacro-lumbar neuritis may 
propagated to the cord). 
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CLASS VIII. 



NEUROSES OF THE SEXUAL APPARATUS. 



CHAPTER XL. 
A. — Seminal Losses. 



The term Bpermatoirlicea usually includes all involuntary discharpDS of 
semen, occurring generElly in the day-ttme and without previous erection. 
But more careful observation has shown that true spermatic fluxes (the 
excreted fluid containing sperniatozoids) are exceedingly rare. In the 
majority of cases the so-called seminal losses aie composed of prostatic, 
mucous fluid, the emission of which may be accompanied by voluptuous 
sensations. In patients affected in this manner, a moderate action of the 
bulbo-cavernosus muscle will suJBce to produce an intermittent discharge 
" mucus and prostatic fluid. In the majority of patients this sperma- 
torrhcea is merely a consequence of pollutions, and its occurrence is at- 
tended with an incomplete erection, 

Aa a rule, involuntary seminal losses occur at night, during a state of 
ire or less complete erection, and are then known as pollutions. The 
most frequent etiological factors are; masturbation during childhood and 
youth (especially in patients who are naturally veiy excitable), erotic 
thoughts {obscene books or pictures), and over-excitement of the genital 
system from eTcessire vonery. In many eases the affection is due to 
anatomical lesions and functional disorders. In habitual constipation 
the evacuation of hard fecal matter is often accompanied by a loss of 
nen (recognizable with the microscope), lesvinff after it a disagreeable 
sensation in the urethra, which often lasts more tnan an hour. 

Diseases of the rectum (hemorrhoids, abundant oxyori, as I have ob- 
served in two cases), diseases of the bladder (calculus, catarrh), of the 
seminal vesicles, of the prostate, of the urethra (blenorrhagia), and of the 
glans {herpes, phimosis, accumulation of sebum) may also give rise to 
pollutions. 

Finally, certain irritative conditions of the cord are accompanied by 
frequent pollutions. Although we do not agree with Tisaot, who regards 
all patients suffering from pollutions as threatened by insanity, amauro- 
sis, impotence, and ataxia, we nevertheless recognize the fact that fre- 
quent seminal losses, continued for several years, are not without danger, 
as denoting a diminution in the energy of the spinal nervous system. We 
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have entered into this question more in detail in the remarks on the eti- 
ology of ataxia (Vol. I., p. iiib). 

Infrequent pollutions, which have no effect upon the vital energies 
and upon nutrition, may disappear spontaneously upon regulating coitus 
and the habits of life. But seminal losses which, by their frequency, rap- 
idly debilitate the organism during youth and continue for yeats, may 
finally exhaust the nervous system, affect its power of resistance to ex- 
ternal influences, lead to hypochondria aiHl to marked intellectual weak- 
ness, and very frequently act as the cause of spinal affections. The pol- 
lutions of the stage of irritation in ataxia are uaunlly accompanied by 
other characteristic signs, such as frequent neuralgia (especially sciatic), 
temporary diplopia, weakness of the efforts at coitus, and increased elec- 
trical excitability. 

In the treatmetit of pollutions we must especially endeavor to remoTe 
their cause. When due to hiemorrhoids, habitual constipation, and 
oiyuri in the rectum, we should prescribe injections of cold water ot 
vinegar, or a weak solution of corrosive sublimate. No less importance 
must be attached to the regulation of the habits of life of the parients. 
Physical exercise and a moderate amount of mental labor are indicated is 
order to maintain the vigor of the body, and to prevent erotic dreami 
The diet should be nutritious, to the exclusion of fatty, spiced food, and 
of stimulating drinks. At night the patient should merely take a little 
miik or an ice, and should drink very sparingly, since fulness of the blad- 
der is apt to produce erections. Tlie patient should sleep upon a hard 
mattress and pillow, be lightly covered, and not assume the dorsal dec* 
bitus; he should not sleep too long, and must avoid taking a siesU 
during the day. 

Among the internal remedies, quinine and iron are useful in anmnia 
subjects. Camphor, lupulin {two to four decigrammes morning and even- 
ing), and bromide of potassium (two to three grammes daily) have I 
sedative effect upon the erections; daturtne is a costly and uncertua 
preparation. Grood effects are also obtained from belladonna (admini*- 
tered in the form of extract, internally or in suppositories) and atropine 
(the dose being cautiously increased). Fowler's solution is an exoeUeDt 
sedative of the genital functions. It may be given for a long time, in 
doses of five to ten drops upon a lump of sugar, before going to bed, I 
have also obtained good results from this remedy in priapism, 

Lallemand recommended cauterization of the prostatic portion of the 
urethra by means of a stick of nitrate of silver, concealed in a catheter. 
Two or three cauterizations, repeated after an interval of two or three 
weeks, are said to cause the disappearance of the disease in the majority 
of cases. Dittel (of Vienna) recommends a less painful and more cer- 
tain remedy, consisting of the introduction with the caustic holder (as far 
as the prostatic region) of a urethral suppository of butter of cacao and 
nitrate of silver (eight to twelve milligrammes), its position being deter- 
mined by the rectal touch. We may also resort to the intermittent in- 
troduction of elastic or wax bougies, coated with belladonna ointment, or 
of steel sounds. The urethral canal is almost always hypenesthetic. 

Hydrotherapeutic treatment furnishes the most prompt and efficient 
means of arresting pollutions at the beginning of the affection. The 
beneficial effects of cold sponging of the entire body (with the exception 
of the genital organs) have been recognized for a long time. Even mora 
permanent effects are obtained from sitz-baths of short duration, taken 

the morning, and followed by moist frictions. These are afterwards 
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combined with cool half-baths, dorsal affusions, and slight douches to the 
perineum or lumbar region. In employing electrical treatment, the anode 
of a. battery of moderate strength is placed upon the lumbar region, and 
tbe cathode is applied for three or four minutes along the spermatic cord, 
the perineum, sjid penis. Too prolonged or frequent sittings are injurious. 



B, — iMrOTKNCE. 

The inability to perform coitus with sufficient frequency or energy is 
commonly termed impotence. The physiological capacity I'or indulging 
in sexual intercourse varies greatly according to the individual, in the 
same manner that hunger, thirst, sleep, and muscular power vary. It 
depends upon the condition of the physical powers, tbe manner of life, 
and the force of babit. 

I have recentl; had oocaeion to observe the inQnence of habit npoii nexual iUDsi- 
vation. k mttn, who w&b miiriieil to a j'oung oiid prett; woman, was compelled to 
abstttiQ from Hexual intercourse for a, period of oigbt months, on account ot tbe ill- 
ness of hia wife. After her rocovory, he was unable to Hccomplisb the sexual act with 
bis wife, thongh his love for her had not changed, and he experienced no difficulty fn 
having intercourse with otbsr women, who were older and lesa attractive. In her 
presence he cuuld only obtnia an ereoUon by imagining himself in company with an- 
other woman; he could then begin intercourse, but ejaculalion never followed, al- 
thongh tbe act could be pextormcd completely with others. 

Impotence, especially in largo cities, is very often due to long-con- 
tinued onanism or to excesses in venere et baccho. In much rarer in- 
stances it is symptomatic of a central affection. When masturbation 
has not been practised too long and too often, sexual impotence may be 
usually attributed to the absence of desire for natural coitus. Young 
men, who are warned in time of the danger of their evil habits, may re- 
cover their natural desire by frequenting female society, and may be 
completely restored by an early marriage. We may also hope for a 
Tavorable recovery when, after practising masturbation to a moderate ex- 
lent, the young men, who are otherwise healthy, only have incomplete 
erections when they attempt intercourse, and are therefore discouraged 
from any further attempts. In these cases we may restore the physical 
and mental tone of the patient by appropriate bydrotherapeutio and 
electrical treatment. The most serious cases are those in which the pa- 
ts have practised masturbation from childhood or puberty, in whom 
physical and moral tone is very low, and who only have infrequent 
and incomplete erections. The prognosis is then grave as regards the 
'estoration of the genital functions, but is not absolutely unfavorable in 
young patients. 

In the impotence which follows sexual excesses and obstinate pollu- 
,ions, the sexual desire is often more intense than in the normal oondi- 
but the erections arc incomplete, and the ejaculation of semen ia 
almost always precipitate. In old cases the skin of the glans and scro- 
Ls pale, flabby, often traversed by varicose dilatations, cold, and not 
>ensitive to touch; the penis is flaccid and retracted, and the testicles 
Lre soft and do not present their normal sensibility to pressure. After 
hes© patients have attained a certain age, they are rarely susceptible of 
mprovement. 
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Finally, impotence may be symptomatic of diseases of the spinal eori. 
Id some cases weakness of the genital functions is the first indication of 
incipient ataxia. Hapid diminution of ttie vinle power in a patient In 
the prime of life should awaken serious apprehenaions in the mind of the 
physioian. The medical attendant should not reg-ard this symptom u 
unimportant, but should place his patient under prolonged hydrothen- 
peutic and electrical treatment, and should advise him to husband hii 
powers, especially if he presents an hereditary ncuropathio tendency. 

In many cases long-continued pollutions, which were at first accom- 
panied by increase of sexual desire, finally terminate in impotence and in 
the developmont of spinal symptoms. The irritative symptoms which 
frequently appear after exposure or extreme fatigue (vague neuralgii, 
sciatica, temporary diplopia, frequent erections or pollutions during the 
night) are often accompanied by an early abolition of the virile power, Tiio 
latter is manifested by premature ejacuUtion, incomplete erections, or by 
temporary, intermittent impotence, and often terminates in suppression 
of voluptuous sensations and complete extinction of the sexiuil funo- 

From the preceding remarks it is evidently of the highest importanee 
that we determine whether the impotence is due to sexual excesses, lo 
moral depression, or whether it constitutes the initial symptom of an af- 
fection of the spinal cord. The physician is often consulted by this cUn 
of patients with regard to the advisability of marriage. 

In patients belonging to the first category, marriage with a person of 
calm temperament may be permitted, after the impotence has undergona 
marked improvement. Matrimony should be strenuously opposed, how- 
ever, in those patients who present spinal symptoms. 

In the treatment of impotence, electricity and hydrotherapeutics fur- 
nish the most efficient remedies. In the electrical treatment a constant 
current is at first passed through the vertebral column (five minutes). 
The cathode is then placed over the perineum, spermatic cord, testicles, 
and dorsum penis (six to eight minutes), the anode being applied to the 
lumbar region. The sittings should at first be held every other day, and 
then daily (six to eight weeks). If a sensation of cold and numbness is 
experienced in the penis, the electrical brush may be applied to the gjans 
and dorsum penis, and the corpora cavernosa may be stimulated by means 
of a moist electrode. Duchenne resorts to the introduction of an elec- 
trode into the urethra as far as the vern montanum, the other moisl 
electrode resting on the perineum. The employment of this measure, as 
well as faradic stimulation of the tostioles, demand great care, as their 
excessive use may load to neuralgias. Hydrotherapeutic treatment must 
bo regulated according to the condition of the patient. In the impo- 
tence which is due to excesses and moral causes, we may employ long- 
continued moist packs (continued until the return of sufficient warmth to 
the body), followed by half-baths, full-baths, and by daily douches lo the 
aacrum and perineum. In some cases I have obtained considerable bene- 
fit by combining hydrotherapeutics and electricity. In weak, timid pS' 
tients, and in those who present symptoms of irritation of the cord, we 
may prescribe moist frictions (with a cloth dipped in water at 18°-30° 
C), followed by cool half -baths and dorsal affusions. Cold water, douches, 
and full-baths must not be employed on account of their stlmulat' 
action. 




DISEASES OF THE NEBTOTTS SITBTEM. 



logioal • 



I was one of the first who 
inditiona present in obliteratio; 



C. — ASFSRMATISU. 

The term aspermatism refers to that morbid condition in which erec- 
tion and even voluptuoua sensations are produced without the ejacula- 
tion of semen. This affection, which presents very remarkable peculiari- 
ties, may be produced by various pathological changes. 

The absence of ejaculation during coitus may be due to prolonged 
masturbation, as in Cosmano-Dumenez's case (Gaz. med. de Paris, 17-19, 
1863). When the seminal passages are in a condition of atony, they re- 
spond with more difficulty to cerebral intiuences than to the spinal re- 
flexes produced by onanism. The differences which may occur in cere- 
bral innen'ation are evident from Hieguet's observations (Bullet, de 
I'Acad. roy. de Belgique, II., 18(51), in which the emission of semen did 
not occur during coitus, but only during erotic dreams. In Schmitt's 
case (Wuerzb. Zeitschr., III. Bd., p. 361-366), emission of semen occurred 
neither during coitus nor in pollutions ; nevertheless the patient experi- 
enced, as in the normal condition, voluptuous sensations and a feeling of 
■Jthaustion after the performance of coitus. In this patient both duct, 
ejaoulat. were supposed to open in common into the obliterated vesicula 
prostatica. 

'^ '' . .1 ^ . . ' "y investigated the patho- 

' seminal passages (Arch. 
a; to this author the obliteration may occur 
tail of the epididymis, thus causing an ob- 
struction to the passage of semen into the seminal vesicle* (obstructions 
in the head of the epididymis have no effect upon the course of the 
semen) ; finally, there may be partial or total obliterations in the seminifer- 

i tubes of the testicles. Unfortunately, Gosselin has not mentioned 
whether all the patients who wore affected with these anomalies also 
suffered from aspermatism. 

Atrophy of both testes, tubercular and cheesy degeneration of the 
epididymis, bilateral cryptorchism, congenital absence of the efferent 
(janala (observations by Gosselin and J. Hunter), considerable hypertro- 
phy of the prostate, especially inflammations and abscesses in the neigh- 
borhood of the prostate, and narrow urethral strictures (Petit) may also 
act as causes of aspermatism. In one case, reported by Lapeyronie (as- 
permatism alter recovery from blenorrhagia), the emission of semen only 
occurred after the erection had subsided. At the autopsy, which was 
performed several years afterwards, a cicatrix was found in the veru 
montanum, which was directed towards tlie bladder. The cicatricial 
sue had changed the direction of the ejaculatory ducts in such a mar 
that they opened towards the neck of the bladder, as was clearly demon^ 
strated by an injection of the efferent canals and seuiinal vesicles. 

Demarquay'a patient, who had received a gunshot wound of the blad- 
der and rectum, suffered from inflammation and atrophy of the right tes- 
ticle; upon the left side the efferent canal and seminal vesicle had been 
involved in the wound, and thus gave rise to aspermatism. In C. 
menez's case (large abscess from contusion of the perineum), after c _ 
ing of the abscess and recovery, the penis remained dry during coitus, 
although the patient experienced the sensation produced by emission of 
semen. Microscopical examination of the urine revealed the presence of 
spennatozoids, and the semen must, therefore, have been discharged into 
the bladder. Aspermatism may also follow bilateral lithotomy, when 
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the ejaculatorj ducts have been cut, or when their direction has been 
changed by the cicatrization of the wound of the bladder and the semen 
is discharged into the latter organ. 

Aspermatism is not per se a serious affection, but it may become so in 
time from its influence on the mind. The patients fall into a profound 
melancholy, shun the society of their fellows, and may finally become in- 
sane. In Dumenez's case, which was referred to above, the patient thought 
that his sex had been changed, and wrote long letters to an imaginary' 
lover. 

The treatment of aspermatism is very rarely successful. Electricity 
(especially the introduction of an electrode as far as the veru montanum) 
and hydrotherapeutics may prove useful, as shown by Vicquet's observa- 
tion, in atony of the seminal excretory passages. 



CLASS IX. 



DISEASES OF THE PERIPHERAL NERVOUS SYSTEM. 



GENERAL CnAKACTEPJSTICS OF PERIPHEHAL 
PARALYSIS. 

TfiK scope of peripheral nervous affections comprises the various mor- 
d conditions of tlie cerebral and spinal nerves, from tlie roots and 

Slexuses to the prolongntjuiis which form the nerve-trunks and branches. 
u various parts of their course the nerves may be subjected to traumatic- 
and rheumatic influences, and to mechanical violence (compression, rupture, 
concussion). Complete or incomplete paralysis will develop, according to 
the intensity of the exciting- cause. The inflammatory changes in the- 
muscles, whiiih we have described in the preceding chapters as sequences 
of acute diseasea, may also give rise to peripheral paralysis. 

Lesions of the anterior nerve-roots within the spinal canal (inflamma- 
tory affections, atrophy from neoplasms) produce motor paralysis from in- 
terference with conduction. In affections of the nerve-roots beyond the 
spinal ganglia, the paralysis usually extends to the domain of several 
nerves, and is accompanied by corresponding aniesthesia. If the plexuses 
are involved, the paralysis occupies a greater or less extent, but is gener- 
ally limited to one side of the body. It appears, for example, within the- 
territory of the lumbar plexus, when circumscribed exudations or foci of 
suppuration are present in the pelvis. Paraplegia occurs in very rare- 
cases, when there are large or multiple morbid products compressing the 
lumbar plexuses or the nerves of the cauda equina upon both sides. A 
rapid diminution of nutrition and electro- muscular contractility occurs 
along the course of the affected nerves. 

Paralysis due to neuritis may result from a 
the meninges upon the roots composing the nei 
tory thickening of the sheaths of the nerves, or from degeneration of the 
myeline. I'he paralyses are accompanied by intense neuralgic pains, and 
are attended, when the neuritis occurs in mixed nerves, by disorders of 
sensation, muscular atrophy, diminution of electro-muscular contractility, 
and trophic disturbances. When a single nerve-trunk is involved, the 
paralysis is usually limited to the regions dependent on this nerve and to 
the corresponding groups of muscles. In peripheral paralysis the electri- 
cal reactions present certain characteristic signs, the discovery of which 
has shed further light upon the interpretation of its pathological ^henom- 
VoL. II— n 
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ena. The manifeBtations on the part of the nerves and muscles, nnder 
the influence of electrical Btimulation, vary on account of the degenerative 
procesaes which are present in the beginning, and of the regeneratioa 
which occurs at a later period. Reserving a more detailed discussion o{ 
the electrical phenomena for the chapter on traumatic paralysis, we will 
here remark that the irritaliility of the nerves to both currents diminlsliea, 
and finally disappears completely, in proportion as the degeneration pro- 
greases from the centre to the periphery in the ramifications of the nerves. 
When recovery occurs, voluntary motion is often restored before ihe 
farado-galvanic excitability of the nerves. On the part of the muscles 
the faradio contractility diminishes early, and then disappears completely, 
whUe the galvanic excitability is preserved and often even increased. At 
a later period the latter reaction progressively diminishes in proportion 
as the faradio irritability and power of voluntary motion reappear in the 
paralyzed muscles. 

Finally, we may refer to the frequent complication of peripheftl 
paralysis with vaso-motor and trophic disorders. The initial vascukr 
dilatation and elevation of temperature are followed, in the later stages, bj 
retardation of the circulation, livid discoloration of the skin and lowerinf 
of the temperature. The trophic disturbances are not only manifested 
by considerable atrophy of the muscles, but they also appear as general nu- 
tritive disorders, atrophy of the skin, anomalies of secretion, exanthemata, 
changes in the epithelial elements and in the joints. Severe disturbances 
of nutrition, such as gangrenous ulcerations, may also occur. In the 
chapter on traumatic paralysis we shall discuss, in detail, the nature of 
these nutritive disorders and their relations with the trophic centres of 
the cord. 
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CHAPTER XLI. 

BHEUWATIC I.BSIOSB OF THE 

AirONO external influences, cold and cold moisture exercise the most 
ideleterious action upon the nervous system. Eckhard, J. Rosenthal, and 
AfacasiefE have experimented upon the action of various grades of tem- 
■jperatare on the nerves of frogs. E. H, Weber (Wagner's Handwoer- 
tarb. d. Phys., III. Bd.) studied the properties of the cutaneous nerves 
in man, in hia excellent work on the sense of touch and general sensi- 
ibility. In his experiments with temperatures ranging below zero, the 
painful sensations were found to present great differences, even in por- 
tions of the skin which were situated very close to mie another, aeeording 
to the irregularities in the distribution of the sensory nerves which had 
<J>een subjected to the action of the cold. 

I have made analogous experiments upon the action of cold on the 
motor and sensory nerves (Wien. Med. Halle, ISOi, Ko. 1-4), in order to 
determine with more exactness the action of cold upon the nerve-trunks. 
My observations referred to the condition of sensation and motion, to the 
oscillations in the temperature, and to the eiectrical reactions of certain 
leripheral reg-ions which had been subjected to the action of cold. I 
bave made, upon my own person, applications of ice (two to four luin- 
utes) upon tlie nerves of the arm and foot, and have found that the most 
marked effects were produced upon the ulnar nerve. The thermometrio 
measurements were made in the second and fourth interdigital spaces, 
which presented the same temperature before the experiment. In order 
to give a concise review of the phenomena observed after chilling of the 
nerve-trunks, we may divide them into three categories, according as 
they afleet sensation, motion, and temperature. 

The first effect of the application of ice is a i 
I the functions of the sensory nerve-fibres. If the 
longed, this phenomenon gradually disappears, and is followed by a dimi- 
nution in the excitability of the nerve-fibres. 

The motor functions of the muscles at first manifest an increased 
excitability, but if the experiment is prolonged, the reaction of the mus- 
cles becomes weaker and weaker, and is, finally, almost completely sup- 
pressed (from suspension of nervous conduction). At the beginning of 
'the experiment an electrical stimulus, which is scarcely perceived under 
'normal conditions, will produce muscular contractions, while, in the 
second period, the excitability and motility of the muscles almost entirely 
disappear. 

The influence of applications of ice upon the temperature are usually 
manifested, in the beginning of the experiment, by a fa!l of temperature 
varying from O.D°-l° O. In rare cases this fall is preceded by a slight 
rise of temperature. When the nervous condition is more seriously dis- 
turbed, an elevation of temperature occurs secondarily. In addition to 
motor paralysis, the inner fingers (when the ulnar nerve is experimented 
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upon) present evidences of hyper>eiiiia {rednesa, heat). After the applies- 
tion of cold has ceased, quite a long time (forty to fifty minutes) elapKB 
before the temperature returns to the normal. 

When the ulnar nerve is paralyzed, an elevation of temperature (x- 
cure in the inner fingers (from 3+.4''-35.6° C), while that of the other 
fiugers is considerably reduced (from 34.4= -27.7° C). The elevation of 
temperature is due to a reHex action upon the vaso-motor nerves and Id 
the increase of the current of blood in the dilated vessels. This rellex 
paralysis of the sympathetio nerves from the action of cotd appears Id 
me to present a great analogy to the symptoms observed by CI. Bemini 
and Budge after section of tha cervical sympathetic, lii their esperi- 
ments the temperature of the ear upon the side of the section was in- 
creased, while it was diminished in the ear upon the healthy side. These 
experimental results, which were afterwards confirmed by Waller, Eulen- 
burg, and Stymanowski, are also applicable, in great part, to patbologicil 
phenomena. 

With regard to etiology, experience teaches that the vast mesb-wiKlc 
of peripheral nerves is most threatened with danger when the bodf, 
overheated and covered with an abundant perspiration, is suddenly txr 
posed to the action of cold, or quickly passes through various strata oE 
air at different temperatures. The alfections which are caused by tnoifr 
ture or cold are limited, in the majority of cases, to small spaces. Ooa 
of the upper or lower limbs, or merely a portion of a limb, is affected by 
the paralysis which I have called paralysis from the action o£ cold, in 
order to diatin;?uish it from the paralytic form which is commonly termed 
rheumatic and which does not present the symptoms to which we have re- 
ferred. In certain cases, paralysis from cold may cause abolitiou of 
sensation throughout a large part, if not the whole of the integument of 
the body. Biiiz has described, under the term generalized peripLenl 
anaisthesia, a case of this kind in a young woman who had fallen asleep 
before an open window. In addition to cutaneous anesthesia, all tho 
mucous membranes {oven that of the vagina) wore insensible to the prick 
of a pin; taste and smell were likewise abolished. Recovery occurred, 
after the lapse of a week, from the application of frictions to the entire 
body. In Worms' case, a soldier, who was overheated from running, wM 
ijxposed to a draught of air; one of the legs at first became numb, the 
next day the other, the third day the trunk became insensible, and, ou 
the fifth day, speech was embarrassed. This was afterwards followed by 
aniesthesia of the entire surface of the body, anaijjesia of the feet and 
mucous membranes, and anaphrodisia. This condition continued for five 
days, and disappeared completely after the employment of vapor-batlis 
and electricity. Romberg, Slayer, Kaulich, Griffith, and Christophers 
have also observed sensory disorders due to the action of cold, extending 
over larger or small areas, and involving motion to a greater or lesser 
extent. Paralysis from cold may occupy both lower extreniities or one- 
halt of the body. Hoppe, Romberg, and E. H. Weber have published 
examples of the hemiplegia type. 

With regard to the nature of the motor and sensory disorders under 
discussion, we may state, in accordance wiih the experiments and patho- 
logical data previously referred to, that, when the action of the cold ia 
merelysuperficial, they are due to the direct action of the chilling of the vas- 
cular nerves of certain regions. When the action of the cold extends 
deeper, the phenomena are caused by a reflex irritation of the vaso-motor 
id spinal systems. In substantiation of the local character of the phe- 



nometitt, we may call attention to the paralysis of the trigeminuB and facial 
nerves, to the facial neuralgias produced by the action of cold, the local 
ansesthesia obtained by Richardson's method (spray of ether or similar 
liquids), and the anfcstheaia of the hands, observed in washerwomen. We 
(nay, llnally, refer to Nothnagel's observations (Arch, f, klin. Med., II. Bd., 
2. H.) of local anscmia and sensory disturbanoea (from spasm of the arterioles 
of the bands and forearms), especially in women engaged in washing in 
oold water. I also observed a man, set. fifty years, of a neuropathic consti- 
tution, who, whenever he was exposed to oold during the autumn, became 
affected with a similar vascular spasm in both hands, espeeially In the first 
three fingers. These digits became numb, pale, and flaccid, but Tvere 
promptly restored to the normal condition under the influence of waraitli. 

The reBex influence of cold upon the vaso-motor and spinal systems is 
demonstrated by a large number of observations. The experiments men- 
tioned above with regard to the application of ice, especially to the ulnar 
nerve, have shown that the increase of temperature observed in the course 
of this nerve is due to reflex paralysis of the sympathetic nerves. The 
elevation of temperature in the limbs, which Chapman noticed after the 
application of ice to the vertebral column; the cases referred to above of 
analgesia or even of motor disturbances in the limbs after extreme cold; 
finally, the vascular irritation of the spinal system with secondary prolifer- 
ation of connective tissue caused by chilling of the feet or back, — are fur- 
ther proofs of tbe profound reflex action of cold upon the sympathetic and 
spinal systems. 

The diaffiiosis of these paralyses depends upon a history of the action 
of oold whiie the body was overheated, and followed by motor and sen- 
sory disturbances. The prognosis is usually favorable in this affection. 
In slight forms and in young subjects, who have been previously healthy, 
the disease may retrogress spontaneously and may disappear in one or 
two weeks. In more severe forms it may persist for several weeks. 

The treatment consists, in light cases, of vapor-baths followed by the 
douche. When the disease is prolonged, we must resort to the use of 
iodide of potassium internally and externally, and then to electricity. In 
paralysis of sensation, the employment of the dry electric brush is useful; 
when the anaesthesia involves the deeper parts, the skin should be pre- 
■vioualy moistened. 

We may diminish the force of the electrical current as the sensibility 
gradually returns. In paralysis complicated with sensory disorders, good 
results are obtained from faradization of the muscles, and especially from 
galvanization of the spinal and muscular nerves. Hydrotherapeutio 
measures are also extremely useful (frictions, moist packs continued until 
the warmth of the body has returned, followed by half-baths and douches). 
Some authors also recommend sea-batha. 

Those forms which are usually termed rheumatic paralyses consist of 
ciroumscribed disorders of motion, resulting from the action of cold, and 
appearing in the forearm, shoulder, neck, or lower limb. The paralysis 
occurs most frequently in the forearm, in which the muscles of the external 
region, which are innervated by the radial and are more exposed to cold 
than the others, are usually affected. By mere inspection this affection is 
difTerentiated with difficulty from traumatic, lead, and hysterical paralyses. 
But, in wounds of the radial nerve, all the muscles which it innervates are 
paralyzed and have lost their electrical contractility. Lead paralysis af- 
fects, by preference, certain muscles in a definite order, and almost always 
appears in both arms at the same time (but not to the same extent). 



In recent cases of rheumatic paralysis of the forearm, the electro- 
muscular contractility is presurveJ, and the electro-muscular sensibility ii 
almost always inareased. Iti old cases, whether accompanied by muscu- 
lar atrophy or nut, a moderate dimimition of electrical contractility iiul 
sensibility becomes noticeable. In these cases the motor power become 
re-established after tlie employment of faradisation of the muscles or of 
constant labile currents (from the dorsal spine to the radial nerve of to 
the extensors). The use of vapor-baths or mineral waters, i;ombined nitii 
electricity, also furnishes good results. 

Muscular rheumatism is not infrequently found as a precursor of rheu- 
matic paralysis, but the latter only appears after the cessation of the 
pains and during the first attempts at motion performed by the patiant. 
As Froriep first showed (Ueber Heilwirkungen der Elektricitat, 1. E, 
Die rheumat. ScliwieJe, 184^), exudations occur in rheumatic affections 
which he described, according' to their situation, as thickening of the 
connective tissue, skin, muscles, or periosteum. 

True rheumatic myositis originates in tho aponeurotic cellular tissue 
or in the interstitial connective tissue of the muscles. The ^reat Tasculu- 
ity of the muscles, which favors the development of inflammation, also 
promotes its resolution, though it may, at the same time, lead to otiiM 
sequences, such as abscess, induration, calcareous degeneration of the em- 
dation, and fatty degeneration. The period of irritative symptoms iD»y 
be followed by emaciation, fall of temperature, and motor disorders (paiu- 
yais, contractures). 

In many instances, muscular rheamatiani appenrs to be a neuralgia of tbe oatane- 
ODs and muscular brauciies of tbe necvea, wliiuh bava beau subjected to the aaCion of 
cold. Beau boA Bbown (Arch. Qi'n., Dec, 13113) that the suiierlicial mueolea loccipitti- 
frontalis, deltoid, trapexiuri, Bnccolumbalis) are tncwt i^niiitive tu cold. In order W 
preserve the affected inuBolea from further injary, a Teflei contraction ocoais in tbe 
adjacent muKcleB. Thus, in rheiinuitism of the deltoid, tbe arm is pressed ugaiustUie 
trunk by the action of tbe muuoles of tbe anterior and posterior wsJla of the oiilla; 
in rheumatism of the trapeziua, the diseased muscle is relaxed by the controotion of 
the sterao-dcido-maatoid on the opposite aide; in lumbngo. the»ertebraJ column is 
deflected to the opposite side by tbe contraction of the qondratus lumborum (peihapa 
also of the iateccostals). The treatment must be regulated iu accordance with the pa- 
thogeny of tbe case. 

rheumatism is a mild affection, it may nevertbe- 

ctura and paralysis. 
Acute muscular rheumatism often terminates spontaneouBly after rest 
and simple treatment. Chronic forms, which are complicated' with atro- 
phy, paresis, or symptoms on the part of the articulations, require local 
faradization with the secondary current, or local applications of galvanism. 
Benefit is also derived from daily and long-continued employment of 
moist packs applied until the body has become warm, and followed by 
half-baths and douches. Recent rheumatic contractures are often rapitily 
relieved by the passage of an aaoending galvanic current; in chronic cases 
we may resort to taruilization of the antagonists, or to local galvanization 
with currents of coiilinually increasing intensity. Rheumatic paralvsis 
yields to the prolonged application of the induced or of the constant labile 
current. 



DISEASES OF THE KEBVOUS SYSTEM. 167 

Those conditions, in which the propagation of rheumatic articular in- 
flammations produces myopathic processes, are usually included under the 
category of muscular rheumatic paralysis. Thus, rheumatic arthritis of 
the shoulder may involve the deltoid or adjacent muscles, and inflamma- 
tion of the cervical vertebrae may lead to torticollis. Periostitis in vari- 
ous regions may cause paralysis of the overlying muscles. 

We may remark, in conclusion, that muscular rheumatism often forms 
a mask unjer which serious affections may remain concealed for a long 
time. 

Progressive muscular atrophy, vertebral caries, and other spinal affec- 
tions are often mistaken, in the beginning, for muscular rheumatism, al- 
though more careful examination would reveal certain motor and sensory 
disturbances and certain electrical reactions, which would demonstrate 
the danger of the situation. 
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CHAPTER XLH. 

TBArHATIC LESIONS OF TUB MEBTBS. 

Ik his experiments upon section of the pneumogastric nerve in dogs, 
Wsller found (Mueller's Arehiv, 1852, p, 392) the peripheral portion of 
the nerve disorganized twelve days after the operation, the niyeliiie he- 
coming granular, and the nerve-sheath having atrophied in great pari 
At the end of four weeks the nerve-libre* were found to be regenerated 
The experiments of Schiff (Arch. f. gem. Arbeit, 1853), Valentin (Zeit- 
Bchr. f. rat. Med., XI. Bd., 1861), and others have confirmed the occur- 
rence of atrophy and disorganization of the peripheral ends of the nerves 
and of the final absorption of the medullary eubstance which has beea 
transformed into fat. These changes are propagated into the terminal 
peripheral ramifications of the nerves, the process occupying two montba 
in young animals and six or seven months in older ones. 

The reunion of the cut ends of the nerves occurs, in favorable cases, 
by first intention (Bruch), and the conductibility and normal reactions sre 
often re-established at the end of a month (Lacrousille, Union Med., 1864), 
When a considerable portion of the nerve has been resected, the reunion 
occurs by means of a bridge which projects from the central and periph- 
eral ends ; according to Hjelt, this bridge consists of an enlargement 
formed by a nuclear proliferation in the interstitial connective tissue. 
According to the observatioua of Philipeaux and Vulpian (Gat. M^d. de 
Paris, 2? et seq., 1860), and of Sohuh (Med. Wsehr., 1863), reg« 
and re-establishment of conductibility may take place, even if tbt 
portion of the nerve measures thirty millimetres in length. 

After the excision of considerable portions of the sciatic ( 
nerves in animals, Mantegazza (G-az. Lombard, 1865-186?) has observedfl 
multiplication of the muscular nuclei, cloudiness, partial fatty degenen 
tion, or simple atrophy of the primitive fibres; finally, atrophyiof the n 
olea with hyperplasia of the interstitial connective tissue. 

In addition, periostitis, abscesses, osseous affections with caries and 
neoroais, osteophytes, and hypertrophy of the spongy substance of the 
bones, may develop in the paralyzed limbs. 

Erb (Arch. f. kHo. Med., V. Bd., 1868), in the course of his experi- 
ments on peripheral paralysis, observed the persistence of the axis cylin- 
ders, in addition to the previously mentioned degeneration of the myeline; 
during the period of recovery, a regeneration of the myeline occurred in a 
centrifugal direction; the neurilemma was the seat of an abundant cellu- 
lar infiltration, and its connective tissue was considerably thickened. 

The changes observed in the muscles consisted of marked atrophy of 
the fibres (reduced in four or five weeks to less than half their normal di- 
mensions), cloudiness, though not complete disappearance of the trans- 
verse striae, and considerable multiplication of the muscular nuclei; the 
final change in the contractile substance consisted of waxy degeneration 
and rupture of the fibres. An early and considerable accumulation of 
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Tound cells is noticeable in the interstitial connective tissue, and is fol- 
lowed by very marked increase of this tissue. 

In the reproduction of divided nerves, the external sheath of the 
nerve-tubes is fonned, according to Robin (Journ. de i'Anat. et de la Phy- 
sio!., VIII., 1868), from the adjacent nuclei; a liquid, refritctile myeline 
then appears in the centre of the new-formed fibres, and, at the end of six 
to nine weeks, it becomes more abundant in certain portions of the 
sheath, imparting to the latter a varicose appearance. The asis cylinder 
only becomes visible after the lapse of three or four months. 

According to the investigations of Hertz (Virch. Arch., 46. Bd., 3. H., 
1869), the intermediate substance takes an active part in the regenerative 
process, by a proliferation of cells ^at the expense of the white blood 
globules) and their transformation into nerve-fibres. The cells of the 
neurilemma also play an important part, by the transformation of their 
nuclei into ribbon-shaped masses which become united to the old and 
new nerve-fibres. We may finally refer to the observations of Bizzozero 
I and Golgi (Wien. Med. Jahrb., 1. H., 1873). After excision of the sciatic 
^ and crural nerves in rabbits, these authors have observed enlargement of 
the joints and ulcers upon the extremities; in the deep muscles, which 
were pale and waxy, the fibrillary tissue was replaced by a considerable 
development of fatty celts. 

Vulpian (Arch, de Phj'siol., 18ES) has examined the muscles in a case 
of resection of the hip-joint (six months previously, in removing a tumor, 
a portion of the sciatic nerve had been excised). He found the histologi- 
cal changes referred to by Mantegazza and Erb, 

We shall now pass in review the anatomical and experimental inves- 
tigations concerning the clinical symptoms of traumatic lesions of the 
nerves. The nerve-trunks are exposed to various kinds of traumata, 
such as section, crushing, tearing, violent concussion, luxation, persistent 
compression, cauterization, and suppuration. The inconsiderable lesion 
of the sensory fibres in wounded nerve-trunks has been confirmed by re- 
cent observations. According to SchifT's experiments upon the cord, this 
circumstance must be explained by the greater vulnerability of the motor 
compared to that of the sensory fibres. 

Among the sensory disorders, traumatio hypern>sthesia must be men- 
tioned in the first rank. It may be situated in the skin or muscles. An 
extremely remarkable but very rare phenomenon is the general hyperees- 
thesia, which has been observed by American niilitary surgeons, in two 
cases by Smoler, and in one by myself. The hyperipsthesia may, after 
cicatrization of the wound, extend to the trunk and to the entire body, 
and may attain such an insupportable intensity that the patient cannot 
endure the lightest contact or the slightest current of air, and cannot 
obtain any repose or execute any movements, except by covering the 
limbs with frequently renewed compresses of cold water. The irritation 
caused by the wound appears to extend to the posterior roots and gray 
columns of the cord, and to produce an exaggerated excitability. The 
treatment consists of cold compresses, prolonged baths, and subcutaneous 
injections of morphine. 

The aniBsthesia of the skin and muscles, which often accompanies 
. motor paralysis of the mixed nerves, may bo complete or incomplete, 
and, in the latter event, it is evidence of the complete isolation of the 
nerve from the spinal centres. If it accompanies motor disorders which 
are secondary to acute pains along the distribution of the nerves, we are 
justified in diagnosing a traumatic oeuritis. Before sensibility i 
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stored, the &nxsthesia becomes transformetl into hyperesthesia. Tiie 
treatment consists in the employment of the faradic brush (with the sfc- 
ondary current), or iii the pasaag^e of strong labile currents through tlie 
dorsal spine and the peripheral nerves. 

Traumatic neuralgias usually occupy a more or less limited portion of 
the nerve-irunks and arc accoiupanic-d by certain painful points. The 
neuralgia following venesection ia due to a wound of tbo musculo-cuis- 
neoue nerve, and not of the medium nerve, as was tormerlj' believed. The 
pains often assume a paroxysmal character, attended with more or less 
complete remissions. The treatment consists, in slight cases, of the em- 
ployment of cold compresses, of moist packs continued until the return 
of warmth to the body, followed by cool half-baths, and of blisters or 
■nbcutaneous injections of morphine. In severe or chronic cases we are 
sometimes compelled to resort to the actual or potential cautery, to sub- 
cutaneous section of the nerves (neurotomy), or even to excision (neu- 
rectomy). 



In a case reporteil in the work on *' OuDahot Wounds and othsi Injuries of Nt 
Weir MiColiell. Morehoiuc, and Keeo." a portion of the median narve, twx> oentimi 
in lea^h, v/as eioiaed vtitti temporar; success. 
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Contracture and paralysis constitute the most rebellious and distress- 
ing motor disorders of traumatic origin. In many cases the contracture 
is due to a tonic spasm of the antagonists, caused by paralysis of certiiu 
muscles. The stiffness of the joints, which occurs after fractures or other 
accidents, is due in great part to the forced immobility of the limbs in 
immovable apparatus. In such cases we may often prevent bad after- 
effects by passive movements, performed frequently and carefully. In 
other cases the contractures following traumatism are of refiex origi 
Buch ns occurs when acute hypenesthesia is present in wounds of v« 
sensitive organs, like the joints, and which may cause, by reflex mean^l 
spasmodic contraction of those parts which tend to relieve the paui 
In these cases the reflex phenomena are sometimes due to irritation 4 
certain portions of distant nerves. 

Tyeatment. — When the spasmodic contraction of the muscles has o 
lasted a short time, when there is no atrophy, and when the spasm varies- 
from day to day, relaxation of the muscles may be produced, according 
to American physicians, by injections of atropine or by etherization, la 
contractures of reflex origin, benefit is derived from the application of 
galvanism to the wounded nerves, and from faradization of the paralyzed 

Our clinical knowledge of traumatic paralysis dates back to the ex- 
cellent investigations made by Duchenne. The discoveries made by ex- 
perimental pathologists agree, in great part, with the results of clinical 
observation. 

Among the experimental investigations undertaken in recent times, 
we must especially refer to those of Erb(Deutach. Arch. f. klin. Med., IV. 
und V. Bd., 1868), and Ziemssen and Weiss feod. loc, IV. Bd., p. 599- 
594). Erb has shown that the nerves and musolea acquire entirely different 
electrical reactions. In the nerves the irritability to both currents di- 
minishes gradually from the beginningof the paralysis and disappears com- 
pletely at the end of one or two weeks. After the lapse of a variable 
time, it becomes very slowly re-established (proceeding from the central 
end), the galvanic excitability being usually restored more rapidly than 
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the faradic. As a rule, the electrical excitability is not recovered until 
long after the return of voluntary motion. The peripheral end of the 
nerve may therefore be permeable to voluntary impulse before it has re- 
covered its receptivity lor external stimuli. 

In the muscles the irritability to both currents also gradually diiiiiiiisiics 
during the first few weeks. The faradic excitability then progressively 
diminishes, but the galvanic irritability becomea markedly increased from 
the close of the second week (it is relatively stronger at the closure of the 
anode than of the cathode). Finally, after the lapse of a variable period 
the galvanic irritability again sinks below the noimal, while the faradic 
esoitability is slowly restored. Simultaneously and almost parallel with 
the increase o£ galvanic excitability, the muscles also present exaggerated 
mechanical excitability. 

According to Erb, the anatomical processes which are present in these 
modifications of electrical excitability, present the greatest analogies with 
inflammation, especially witii those chronic forms wliich, in certain organs, 
terminate in cirrhosis. The origin of these lesions must be attributed to 
the vaso-motor and trophic fibres passing through the nerve-trunks which 
have been affected by the injury. Erb also believes that the conductibility 
and mechauical excitability occur through the regenerated axis cylinders, 
and that the electrical excitability is due (o the presence of the niyeline 
sheath. This view is opposed to Eulenburg's theory that the excitability 
of the nerves is due to the existence of a specific force. 

ZiemsBBn and Weina have iTnid\i';ed j-Bralj-sU if varjiog- intenHity and durafien by 
applying Bilk lignturen with variable force to the i erves. The slight paruljfeii wi're 
characterized by abolition tf motor power, lot-a rf faindo-museulnr contractility, in- 
crease of galviuiO' muscular cxcitnbility, nud dim inn t ion of the eUctiicol excitability 
ol the Dervea. In the pBralyaes of raoderate inteoHitj there ia lofa of motor power, 
and, at the end of one or two dars, the nerves are entirely inexcilable to both ourreuta ; 
the galvano-muHcular excitability inOFeaaea, end the fniado-mucculnr excitability 
dimmiehes until it la completely abolished. The duration of tbe»e parsIjEes varies 
from three to rix months, after which tho nonnal ccndition is flonly re CEtablii^hcd. 
The moflt severe paralysis (from excision of the oerte) ]'i(-»eDts aln.ost the »ii.iue modi- 
Seationa as the iDOderate forms, with the exception ihat Ihe t'alrano maBculor ex- 
citability does not increase, but diminishea pari jnu^fi with the faradic txoitHLUity 
ontil it is entirely suppressed ; it becomes ro-cf^latiJieheil after six to eight months at 
the same time with the conductibility. Atrophy of Ihc tnuscles with induration and 
t»iQtraoture ia always noticeable, but this condition dittufpears after the return of Con- 
duetibility. 

The results obtained ia animals are also applicable in great part to the 
phenomena observed in man. The excitalulity of the neires to the in- ' 
duced and constant currents undergoes, from the onset of the paralysis, a 
diminution which extends towards the periphery. At the end of the 
second or third week the nerves have manifestly lost their excitability to 
both currents. The electrical irritability of the nerves returns when the 
motor power is restored; contractions upon closure at the cathode are 
temporariiy observed at an early period. Experience has confirmed tlie 
appearance of all these characteristic symptoms in man. The electrical 
irritability of the nerves is independent of their excitability to the stimu- 
lus of the will. 

In the muscles the electrical excitability in general is lost in the be- 
ginning, and this is followed by increase of galvanic excitability with per- 
sistent abolition of faradic reaction (as is shoivn by the cases of traumatic 
paralysis of the nerves of the brachial plexus, reported by Ziemssen, 
Grntenwald, Erb, and Eutenburg, or by Brenner's oases of traumatic neu- 
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ritis). This peculiar fact is tlue, according to Neumann's inrestigationa, 
the following ciroum stances : the muscular tissue, destitute of nervfis, is 
insensible to the mouientary action of the induoed current, or to the g^- 
vanic current when it is also applied interruptedly; it will respond, how- 
ever, to a current whose duration is not merely instantaneous, although 
these contractions are always very slow and tardy. An increase of &e 
mechanical irritability of the muscles (Erb) is almost always noted in 
addition to llie increase in the ^Ivanic excitability. At a later period 
the galvanic excitability diminishes, and the direct faradic irritability 
gradually returns. The modifications of the muscular irritability are very 
different from the phenomena presented by the nerves. In certain in- 
stances, in which faradization throug-h the skin produced no contraction, 
I have seen the muscles react to electro-puncture. This is probably duo 
to a quantitative difference in the current, whicli traverses the muscl< " 
through a very circumscribed space. 

According to Duchenne, the electro -muscular and electro-cutani 
sensibility are less altered, as a rule, in traumatic parulysii 
contractility. The former is only abolished in tlwse cases in which 
nerve is completely separated from the spinal centre. The muscles wl 
electrical contractility and sensibility are only slightly affected, 
rapidly under the influence of faradization, while those which are deprii 
of faradio contractility and sensibility soon atrophy. Nevertheless, a 
muscle may preserve the power of voluntary motion, although the electri- 
cal contractility has been, in great part, lost. Sometimes, on the other 
hand, a muscle is paralyzed, although its faradio irritability persists. 

The paralysis caused by crushing the nerve plexuses sometimes pre- 
sents the characteristics of progressive muscular atrophy, as I had occasion 
to notice in a woodsman, who received a blow upon the left shoulder from 
a falling oak (representing, according to his statement, four cords of wood). 
He immediately lost consciousness, and the upper limb began to swell; at 
the end of six months the arm and forearm had atrophied, the movements 
oi the shoulder and neck were abolished, and electrical contractility waa 
lost in the majority of the muscles of the arm (e.xcept the common exten- 
sor of the fingers, the long abductor of the thumb, and the muscles of the 
wrist, which still presented a very feeble reaction). In a second case (oc- 
curring during the Bohemian war), a ball had penetrated above the axilla, 
and had produced a partial lesion of the brachial plexus (paralysis and 
loss of electrical contractility in the majority of the extensor muscles). 
The latter patient was considerably, and the former very little, improved 
by galvanization. 
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Dnring the battle o( Sadowa. a private ceceiTed a gnn-ahot wound ia the li 
of the popliteal space upon the left aide ; 6ve dayn later he was examined Lu 
pital of Voealan (near Vienna). Voluncar; motion, the gaivanic and faradio excital^ 
iti]' !□ the peroneal and tibial nercea. and tha eleotrical coiitraotilitj of the musolet of 
the anterior and poelerior Tegioas of ttie lag were abolished. The tees and sole ol 
the foot were anaisLhetio in great part, certain lonaoleB reacted bIowIj to a strong oon- 
tinuona current; the sciatic nerve had been implicated by the ballet at its point of 
division. After the employment of warm batha and intermittent faradiziition for a 
period of twenty days, sensibility first returned, and then, little by little, the patient 
was able to perform movementa while lying in bed. At the end of the siiCh week 
tbe patient could walk, but he wna sooa trunsferred, and 1 woa unable to detect an; 
oonBidera.ble improvement iu the eiccitability of the nerves to both corieiitB, or ia the 
farado-maBcalar contractility, at the time of his departure. 

Recurrent Kensibility (preservation of peripheral sensibility after 
plete section of the nerves) has been observed by Laugier, N^laton, 
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cheniie, Revillout, and Richet, and most frequently in the median iiervc. 
This symptom is explained by the hypothesis that anastomoses exist be- 
tween the nerres of the arm, which, after section of one of these nerves, 
permits centripetal conduction in the others. Laveran (ThSse de Straab,, 
IStiS), and Arloingand Tripier (Arcii. de Phys., II., 1S69) have shown 
that the peripheral nerve-truiika whioh remain sensitive contain, at the 
end of a certain length of time, some nerve-fibres which have escaped de- 
generation. We may also admit that recurrent fibres of the ulnar and 
radial, or anastomoses between the median and ulnar (Gruber) give rise 
to the sensibility in the fibres of the median situated below the point of 
section. According to Letiivant (Traito des sect. Nerv., 1873), the sup- 
plementary sensibility may be indirectly established by irritation of the 
cutaneous sensory papillie in the immediate neighborhood. In " supple- 
mentary " motor power (preservation of the motor functions without re- 
generation of the nerves) the adjacent muscles which are supplied by 
other nerves assume the functions of the paralyzed muscles. 

The vaso-motor disturbances which occur in the course of traumatic 
nerve lesions are explained by the abundance of vaso-motor fibres con- 
tained in the large nerve-trunka of the limbs. According to the experi- 
ments of Ci. Bernard and Schiff, section of the brachial plexus or sciatic 
nerve is followed by redness of the limb and considerable elevation of 
temperature. In section of the large nerve-trunks, in man, an acute stage 
of vaso-motor paralysis is observed, that is to say, an elevation of temper- 
ature froin the sudden increase in the afflux of arterial blood. This is 
followed by a chronic stage, in which the retardation of the current of 
blood and the passive hypertemia produce lowering of the temperature. 
In addition to these phenomena, which authors have not differentiated 
sufficiently, there are various kinds of trophic disorders. Thus in two 
cases, reported by Hutchinson (Med. Times and Gazette, G59, 1863), sec- 
tion o£ the nerves of the arm was accompanied by lividity of the skin, 
incurvation of the nails, and lesions of the extremities of the fingers (pa- 
ronychia). American pliysicians, and Rouget, Fisher, etc., have also ob- 
served changes in the skin (glossy skin, eozematous eruptions, disorders 
of secretion), and arthropathies. Gangrenous ulcerations of the super- 
ficial parts, from wounds of the nerve-trunks, have been observed esperi- 
mentajiy and clinically. In a ease of ulnar paralysis, which 1 shall re- 
port at a later period, the hairs grew very abundantly upon the back of 
the hand on the wounded side. Schil? and Rettberg have noticed the 
same fact in animals after section of the nerves of the concha of the ear 
and of the limbs. 

According to Brown- Sequard and Charcot, these trophic disorders are 
only produced in man when the nerves are irritated, while in animals the 
inflammatory symptoms do not appear after neurotomy, and are only 
manifested after contusion of the nerves. The muscular atrophy, which 
is so pronounced and ra]jid in traumatic paralysis, is poorly explained by 
the simple abolition of the muscular functions, since in cerebral paralj'sis, 
even when complete and persisting for several years, the nutrition and re- 
action of the muscles are not essentially changed. The disorders in the 
nutrition of the muscles, like those in other parts, must be regarded as 
traumatic disturbances of trophic innervation. We are led to adopt this 
view so much the more readily because the anatomical and clinical facta, 
previously discussed in a large number of diseases, have led us to admit 
the existence of trophic centres in the cells of the anterior gray horns, 
irfiicb are connected with the peripheral parts by means of trophic fibres. 
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In ■ cata vhicb oocnrred daring' the late nu (comniaiiicated by Dr. Hanog), pi- 
ralyaii of the petvneBl nerve occnired. vitli elevation of temperature at the oiuet m 
tlie oorrmpaniiing pait« of the leg. After the wound bad beal^ bj MiMiid inlentlim, 
a oiRiriderablo redactiaa of temperature oocatred, attended with cjanoaia and mpei- 
fiulal nloemtim of Uie soft puts of the nngoaJ phahuiges. 

In a paral;^ of the right olnar nerre (fiom a aabre woond). Ifoond. at the eni 
of the fonrth mooth. motor and senHOry paralyua of the correspondiDg fingen, • 
depranion in the foiuth intercoelal space, atrophy of the hypotbenar eminence, 
blnish coloration of the little finger, and a strong ^owtb of hair upon the coneBpond- 
Ing' doTHiU Mpect oF the rig-ht hand. According M the atatemeiit of the p&tient, tluB 
had not been present before the receipt of the injnrj; it contrasted very markedlf 
with the imooih coadition nt the left hand. Thermometnc nieasorements w«n 
made (in a room with a teraperaCore of 16 C. J. and showed, ttpon the right nde, be- 
tween the little and ring flngem, 37.2'. upon the left side 34.6 C; between Iho 
index and middle fingors. on the risht side, 34.2 C.. on the left 34,5°; npoii t3ledo^ 
sal snrfaoe ot the liule fin^r. on the right aide. 20 'i', on tbe left ^.3' C. After 
famdic or gnlvacic niimnlation of tbe nerve or muEclGs, the temperntuie roae. upon 
the right side, between the little and ring tingers. to 30.6' C. The pamlyxed mnsclai 
did not respond to the indaceJ carrent ; upon galvanization (thirty small Siemeni' 
elemenU) slow contractiona were obtained in the hypothenar emioeECe and foorti 
interosseous space ; motor and sensory reaottons were evinced upon passinf; galvanic 
cnrrenta from the dorsal spine to tbe nerves, or fnmilic currents from the nerrei' to 
the muscles. Under the infJueuGe of a mixed treatment, oontinued Cor ax weeki, 
some of the muscles of the little finger became sensitive to the faradic ourrenl. the 
functions of tbe right hand were partially restored, and improvement with regoidl 
temperature also oocurred. 
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DifEerent nerves are unequally exposed, on account of their positi 
to traumatic lesions. Thus, according to Londe's statistics, among- fifty- 
seven cases the median nerve was implicated six times, the radial five 
times, the interna) sapLenous three times, the itifr3.orbital three times, the 
patheticus, facial, ulnar, sciatic, and digital nerves each twice, and tea 
other nerves each once. 

We may also refer to reflex traumatic paralysis, which 
more carefuily studied in recent times, especially by American physicii 
{loc. cit.). After a gun-shot wound or contusion, paralysis, eithi 
motion or sensation or of both combined, develops in a limb which is re- 
moved from the seat of injury, althougli those parts of the body which 
have been directly affected, remain free from any morbid phenomena. Ah 
we have previously discussed the nature of reflex paralysis in general 
(page 15^), we shall merely remark, with regard to the traumatic forms, 
that the irritation created by the wound may give rise to changes through- 
out a large part of the nervous centres, if the latter are in a condition o£ 
abnormal irritability, such as occurs, among general neuroses, in tetanus. 
If, on the other hand, the irritation is conveyed to more circumscribed 
portions of the nerve-centres, it will give rise to isolated paralyses. In 
the latter event, certain nerves usually present an increased sensibility to 
pressure and an exaggeration of their reflex and galvanic excitability. 

The profftioaix, in traumatic paralvsis, varies according to the intensity 
of the nerve lesions. If the nerve 'is completely divided and nutrition 
markedly affected, the chronicity of the affection will only increase the 
dangers. The less the electro-muscolar contractility and sensibility have 
been affected, the sooner will electricity produce good results, according 
to Duchenne. The prognosis is favorable if contractility is abolished 
but sensation has suffered little or not at all. When all phenomena of 
contraction and sensation are abolished, the paralyzed muscles will atrophy, 
even though they respond to the faradic current, A serious grade of 
larstysis is indicated by lo!^ of farado-muscular and preservation of 
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galvano-muscular contractility. Even in severe lesions of the nerves, 
persistent treatment may preserve, at least in part, the functions of the 
limbs. According to Duchenue, the return of sensibility and the trans- 
formation of anjEsthesia into hyperesthesia constitute favorable signs 
■which are indicative of beginning recovery; the temperature, muscular 
tonicity, and power of voluntary motion will then gradually return to tlie 
normal. According to the gravity of the case, two, four, six months, and 
perhaps a longer interval, will elapse before even moderately satisfactory 
results are obtained. From Baerwinkel's recent observations (Arch, d. 
Heilk., XII. Bd., 1871), it appears that if compression of mixed nerve- 
trunks, below the point of injury, produces peripheral sensations, we may 
conclude that the sensory nerves have preserved their connections with the 
centres, and this will also apply in part to the motor fibres. In the ab- 
sence of these effects of compression, we are not justified in admitting a 
solution of continuity if we can, at the same time, discover symptoms of 
irritation in the nerves. 

With regard to treatment, Duchenne favors the faradization of the 
paralyzed muscles. This is at first employed with strong, rapidly inter- 
rupted currents, and then with weaker currents (daily sittings of ten to 
fifteen minutes). Duchenne states that faradic treatment is more service- 
able and more indicated in old than in recent cuses. I beUeve th^t, 
without interfering with the process of reproduction, we may resort to 
electricity at an early period in order to stimulate the muscular nutrition 
and activity and to prevent tissue changes. It has not been demon- 
strated that the constant current has a more positive action upon tlie 
course of severe paralyses. The treatment which has afforded the best 
results in my hands has been the employment, upon alternate days, of 
galvanization of the nerves by means of descending currents (from the 
dorsal spine and plexuses), and the application of the induced current to 
the muscles. Further surgical investigations must decide upon the value 
of sutures of the nerves. 
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CHAPTER XLin. 
Diseases of the Ckamal and Spinal Nebvbs. 
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'hich are still involved in so much obscurity. 
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o meet the requirements of practice, we shall describe these 
I according to their clinical signs, referring also 
to what is known concerning their anatomical changes, and aiding diag- 
nosis and treatment by a minute analysis of the symptoms. Before en- 
tering upon the special diseases of the cranial and spinal nerves, we will 
take a general survey of the most important morbid forms, viz.: atrophy, 
hypertrophy, and neuroma, neuritis and neuralgia. 



a. Atrophy of the Nerves. 

Atrophy of the nerves is a process which accompanies the most varied 
central and peripheral affections. In the first chapters of this work the 
atrophy occurring in cerebral diseases has been discussed in detail. We 
refer to the corresponding chapters for information concerning the 
atrophy of the roots of the cranial nerves in bulbar paralysis, that which 
involves entire nerve-trunks in spinal affections, and the atrophy of the 
anterior columns and roots in progressive muscular atrophy. The atrophy 
of the nerves of the organs of special sense has been referred to under the 
head of cerebral tumors. 

In the central parts, as well as in the peripheral nerves, the atrophv 
may be primary, and due to spontaneous amyloid degeneration; or it 
may be aecondary, in which event its causes may be traced more accu- 
rately. The atrophy of the nerves is Bometimes caused by an obstruo- 
tion to the flow of blood. Solutions of continuity in the nerves, their 
separation from the central nutritive foci, and the obstacles to the repro- 
duction of the cut ends, constitute some of the causes which lead to 
atrophy. In ma.ny cases, inflammation, by causing a persistent exuda- 
tion or connective-tissue proliferation, may cause atrophy of the nerves, 
which are almost always adherent to the surrounding parts. Finally, 
long-continued compression is often a cause of this process. The com- 
pression may follow an injury; or tumors, caries, periostitis of bony 
canals through which the nerves pass, exostoses, aneurisms, and glandu- 
lar de^nerations may give rise to the atrophy. 
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The affected nerve is usually thin, and presents a grayish or yellowish 
appearance. The microscope reveals a considerable number of large 
nerve-fibres; in others, the myeiine and, afterwards, the axis-cylinder be- 
come transformed into fat, and the neurilemma is sclerosed; according to 
Bibra, the atrophied nerves contain a much smaller proportion of water 
titan normally. 

When the atrophy is due to inflammation or compression, it is often 

E-eceded by symptoms of irritation, such as pariesthesia, neuralgia, iso- 
ted contractions ; when the condnctibility is abolished, aniesthesia, 
motor paralysis, loss of reflex excitability and electro-muscular contractil- 
ity are observed. This succession of symptoms is noticeable in compres- 
Kon of the trigeminus by certain cerebral tumors, and in paralysis of the 
facial from caries of the temporal bone. The destructive ophthalmia due 
to atrophy of the trigeminus has been studied upon page 117. 

With regard to treatment, it will suflice to state that it must be 
chiefly directed against the affection to which the atrophy is due. This 
should be subjected, as far as possible, to appropriate treatment before 
it has terminated in atrophy. If the nerve is already in such condition, 
there is little hope of improvement. 



b. Neoplasms of the Nerves and Neuromata. 

After a solution of continuity in the nerves, a regeneration of the 
nervous tissue has been observed, both experimentally and clinically, and 
has been referred to in the preceding chapter on traumatic nerve lesions. 
A swelling en masse sometimes forms in the nerve-trunks of amputa- 
tion stumps, during the stage of cicatrization, and becomes excessively 
sensitive to contact, the pains being referred to the amputated part (sen- 
sation of the integrity of amputated limbs). Wedl has observed a roll- 
ing in of new-formed nerve-fibres, which has been called cicatricial neu- 
roma by Lebert. Virchow has noticed the development of nerve-fibres in 
pleura! eiudationa; Rokitansky and Virchow have seen multiplication of 
the nervous ganglia in ovarian tumors. In the so-called proliferation of 
the connective tissue of the nerves, a transparent, colloid matter, which 
18 at first gelatinous and then becomes horny, is deposited in the nervous 
substance. This change ia called colloid degeneration; it chiefly aifects 
the nerves in their intracranial course, more rarely those which start from 
the spinal system, and extends from the periphery towards the centre or 

Pseudo-neuromata must also be mentioned among the neoplasms de- 
veloping in nerves. They form more or less circumscribed tumors, vary- 
ing from the size of a millet-seed to that of an egg, hard, elastic, usually 
movable with the nerve, and very sensitive to pressure. They appear to 
represent, in general, a connective-tissue formation, starting from the 
normal interstitial tissue or from the sheaths of the nerve-bundles, and, 
at times, contain cysts filled with colloid matter. In the majority of 
cases the neuroma is situated upon the side of the nerves, or it springs 
from the inner portion of the nerve and separates the nerve-fibres from 
one another in the form of a rosette. The tumors which develop at the 
expense of the neurilemma may be either myxomata, lipomata, fibro- 
mata, or diathetic tumors. True neuromata are much rarer; according to 
Virchow, they contain, in addition to a network of connective tissue, bun- 
dles of nerve-fihres running ia the same direction. 
Vol. IL— 13 



178 CLINICAt TREATISE QTt 



Tbe apin^ neires are the moat freqaent site of oenromaia ; they ace much mm 
vpoa the cranial and aympttthetio nerves. These nene tmnon are nBnaily iaoIil«d, 
thongh BCTeiBl tmall ones ue sometimeB found upoa one Derre. In a beih piepm- 
tloQ. taken from an old woman and pieaented before tbe Vienna Medical Socittj lij 
Klob, the usjori^ of the nerve-tnuJu were covered b^ nenionmla Ananged like i 
vreaQi of roaes, and ntrjing from the siie of a bacel-nnt to that of a hen's egg. il- 
thongh DO noteworthy syiaplomB were prodnced daring Ufe. Aualogoua example) of 
ohaina of neoromata have been observed and described by gmil^ Maher, Fajoi, 
EapfeiberK, and veiy recently by Heller iTirch. Arch., 44. Bd.). 

"We at ill know very little concerning theettoloffy ot neuroinat&. Com- 
pression, tmumatisni, or rheumatic isUuencea have usually been regarded 
as the causes of the inflammatory irritation and neoplasm. Solitary nea- 
romata are much more frequent in women. Age appears to play only a 
secondary part in their production. 

Among the symptoms of neuromata we must especially refer to the 
acute neuralgic pain which is present while the neuroma is still in a 
latent condition. In the nerve tumors, to the characteristic signs of which 
we have previously alluded, the pain appears in the form of parozysms, 
which become more and more frequent and are readily produced by com- 
pression or simple contact. Compression causes the pain to irradiate 
along tbe peripheral course of the nen*e, and is accompanied by a sensa- 
tion of numbness and formication, rarely by symptoms of motor irritation 
(contractions, tremor, contracture) or bv phenomena of depression (an- 
esthesia and paresis). Extensive neuralgias and partial or general con- 
vulsions sometimes develop as reflex phenomena. 

When the neuromata occupy the superficial parts, they are accessible 
to exploration when the nerve-trunks are examined, and are distinguished 
from cancer of the nerves by their mobjhty, the possibility of displacing 
them, and their gradual development without general symptoms. 

Various forms of cancer develop at the periphery of the nerves, either 
primarily or secondarily, and are accompanied by pain. The tumnra 
adhere to the surrounding parts, proliferate rapidly, ulcerate, and are 
accompanied by infiltration of the lymphatic glands, cachexia, and com* 
plete paralysis of sensation or motion. 

Neuromata almost always run a chronic course. They do not threaten 
life directly, but react unfavorably upon the general condition by tho 
violence of the pains, the insomnia, and the digestive disorders to which 
tbey give rise, TVealment is chiefly of a surgical nature. Hesorbents 
and nervines are useless, and narcotics only produce momentary relief. 
Extirpation constitutes the most eflicient means of treatment, and, in re- 
moving the tumor, the nerve-flbres should be injured as little as possible. 
If we are forced to include a portion of the nerve in the operation, a cor- 
responding functional disorder will be produced at the periphery, 
lapses sometimes occur. When multiple neuromata are present, W' 
only remove one or tbe other of the painful tumors with the bistoury. 



. Tnjlammation of tJie Neroet {NharitU). 



I 



The simple hypenemias and slight ecchymoses, which are found 
sheaths of the nerves in various acute and diathetic aJfections (at times' 
mere cadaveric hypcrsemia), are not sufficiently intense to be regarded U 
evidences of inflammation. Apart from the redness, the loss of substance, 
relaxation, and infiltration of the neurilemma, the inflamed nerve appean 
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injected and swoUen, and a serous, gelatinous, or fibrinous exudation is 
situated between the different bundles of fibres. The nerve-fibres are 
only affected with fatty degeneration after the inflammation lias lasted 
for a tertain length of time. We also know, from the recent experiments 
of Hjelt (loc. cit.) upon artificial neuritis, that the inflammatory irritation is 
aocompanied by nuclear proliferation and by coagulation and fatty degen- 
eration of the nerve-fibres. 

The inflamniation of the nerves usually starts from the connective- tis- 
sue layer of the neurilemma, and the myeline ia only secondarily affected. 
The inflammatory process constitutes a perineuritis or an interstitial neu- 
ritis, according to the degree of hyperplasia and the abundance of the 
nuclei in the external or internal nerve -sheaths, and according to the nu- 
clear proliferation and fibrillary thickening which may develop in the 
sheath of Schwann, 

The exudation produced by the inflammation may be absorbed, in 
slight cases, beflire the nerve -fibres have undergone any permanent 
changes. When the inflammation follows a chronic course, the sheath of 
the nerves becomes thickened, fibrous, and resisting, and is frequently 
adherent to the adjacent tissues. The nervous substance remains intact 
in slight forms, but in severe cases it undergoes atrophy from the com- 
pression exercised by the exudation. If the exudation becomes organized, 
It will result in the formation of connective tissue, with thickening and 
sclerosis of the nerves and disappearance of the nerve elements. In trau- 
matic inflammations, and in the suppurations which are propagated to the 
nerves ^wr contiguitatem, purulent infiltration and necrosis of the nervous 
tissue may develop. 

Pain constitutes one of the most important symptoms of neuritis. It 
is usually continuous, rarely remittent or even intermittent ; it is increased 
by pressure and motion (as Virchow has shown), though this symptom is 
not sufficient evidence of neuritis. The pain is not only present in the 
inflamed part, but it also radiates towards the periphery, and is accom- 
panied by formication and numbness. Fever is only present in extensive 
neuritis. If the exudation increases or compresses the nerves for a long 
time, the initial symptoms of irritation (hypersesthesia, painful irradia- 
tions, subsultus) are followed by sntesthesia and paralysis. The paral- 
yses of motion and sensation are complicated by trophic disturbances in 
the muscles, and sometimes in the skin (herpetic eruptions) and articula. 
tions; these are also the sequences of iuflammatory irritation of the 
rves. AniKfithetic lepra {elephantiasis Gra?corum) also results, accord- 
j to Virchow (Die krankh. Geschw., II, Bd., 18e4^'66), from a peri- 
neuritis with cellular proliferation between the nerve-tubes. According 
to Boeck and Danielssen (Traitfi de la Spedalsked., 1848), and to the more 
recent observations of Steudener (Beitr. a. Path, der Lepra, 1867), the 
inflammatory process may extend from the peripheral nerves to the nerve- 
roots and even to the cord (formation of canaliculi in the gray substance, 
Steudener). We have also seen that reflex paralysis may be caused by 
the extension of ascending neuritis to the cord, as has been rendered 
probable by the previously mentioned experiments of Tiesler and Fein- 
berg (Iog. cit.). 

From a diagnostic point of view, neuritis is distinguished from neural- 
gia by the continued character of the pains, which rarely present remis- 
sions or intermissions, by the absence of circumscribed puncta dolorosa, 
by the peculiar sensibility of the nerves to electrical irritation (especially 
to the induced current), and by the secondary phenomena of muscular 
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fttrophy and motor and sensory paralysis. As a rule, neuritis is onty de' 
tected after long' and careful obaervation. 

Muscular rheumatism, which Is often very painful, is recognized by it! 
diffuse character, bv the absence of other peripheral symptomB, and bv 
the fact that the pains are intensified rather by movements than by pres- 
sure. The diseases of the vessels which accompany the nerves are c\uit- 
acterized by the sudden pain, absence of pulsation, depression of tempera- 
ture, abolition of sensibility and nutrition (arterial embolism), the appre- 
ciable induration of the veins, the extensive oedema and concomitatit ve- 
nous stasis (venous thrombosis). These phenomena are, therefore, not 
readily mistaken for neuritis. 

The etiology of infiammation of the nerves is variable. A" inteose 
rheumatic influence, traumatic lesions, compression, and inflammatiou uid 
suppuration in the vicinity of the nerves may give rise to neuritis. At a 
later period the neuritis may terminate by prompt absorption of the exu- 
dation. In the unfavorable cases, in which it pursues a'chrouio course, it 
terminates in more or less severe disturbances of motion and sensation. 

In the treatment of inflammation of the nerves, it is advisable to resort, 
from the beginning, to the employment of a ntiph logistics. Good resalta 
are often obtained from local bleeding, cold compresses, prolonged tepid 
baths (with the necessary precautions upon entering and leaving tbe bath), 
I can also recommend the use of moist packs, continued until the return o{ 
warmth to the body, and followed by half -baths of 24''-20° C. (five to eiffbt 
minutes). When the pain is violent we may resort to hypodermic injec- 
tions of morphine in remote parts. Iodide of potassium is prescribed in 
chronic cases, but iodated baths, the indifferent thermal waters, and mud- 
baths have a much more positive action in producing absorption of the in- 
flammatory products. The secondary disorders of motion and sensation 
are best combated by means of electricity (galvanization of the nerves 
and faradization of the muscles). This can oe advantageously combined 
with hydrotherapeutic or thermal treatment. 



d. Keuralgia. 

The term neuralgia includes those pains which appear in the varions 
aegments of the nerves, from their origin to the periphery, and which 
usually develop in paroxysms, either spontaneously or after pressure upon 
certain points. The production of pain requires that a feeble stimulus 
should react very quickly upon the nerve-fibres, though a violent irritation 
may, by its intensity, replace the slowness of propagation. Nutritive 
disturbances in the myeline (sometimes secondary to disorders of circula- 
tion) may also cause painful sensations. The latter are usually regulated 
by the primary intensity or the increase of the exciting cause, by the 
duration of the irritation, and by the degree of exhaustion of the nerves. 
According to Sohiffs experiments, the receptivity to stimtili, but not the 
conducting power, is increased in hypenemic nerves. The periodical return 
of neuralgia may be due to the fact that the internal organic stimuli act 
at intervals. The exhaustion of the exaggerated nervous activity may be 
caused by a diminution either in the receptivity of the irritated point, 
of the con duct i bill ty of the fibres, or of the central perception. 

As the nerve-fibres which are distributed to the skin enter the nerve- 
trunks from the exterior at different heights, compression or other irrita- 
tions of the nerves will affect the external fibres earlier than the interna].— 
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It therefore follows that the pain appears to run along the course of the 
nerves from above downwards. The lancinating pains along the nerve- 
trunks are cBpeciallj produced under the influence of rapidly acting, strong 
stimuli, such as occur in sudden shocks to the elbow, or from the effects 
of intense cold. 

The arrangement of the centra! mosaic determines the law of peripheral 
manifestations. An irritation of the intra- medullary sensory fibres in the 
gray columns will be transformed into painful sensations in the terminal 
expaasioDS of the nerves. The posterior roofs of the spinal nerves, the 
numerous sensory filaments situated between the e."4ternai integument and 
the aponeuroses, and penetrating, in part, into the muscles, also furnish 
weak points which may give rise to neuralgias in the vast network of the 
peripheral nervous system. 

When the irritation is situated centrally, we can readily understand 
why the terminal nervous apparatus, which is affected with intermittent 
pains, does not present any morbid chanpe. Tissue changes are some- 
times observed in peripheral affections of the sensory nerves. Under this 
head we may mention ; swelling of the nerves and granular opacity of 
the myeline, with periostitis of the osseous orifices (supra-orbital, infra- 
orbital, inferior alveolar, mental nerves, etc.); thickening of the sheaths 
of the nerves from inflammation of the surrounding parts; proliferation of 
the connective tissue between the nerve-bundles, and of cancer-cells be- 
tween the nerve-fibres (as in a case which I shall report under the head of 
sciatica); the nodular swellings of the nerves in amputation stumps, which 
may give rise to neumlgia; finally, to this category belong the neuralgias 
d«iendent upon the compression exercised by adjacent tumors, vertebral 
affections, and venous stases in the nervous tissues. We shall again refer 
to these particulars in treating of special neuralgias. 

Pain constitutes the chief phenomenon among the symptoms of neural- 
gia. In the majority of cases it follows the anatomical course of the nerves, 
and appears under the form of paroxysms, which may be separated from 
one another by complete intermissions, or merely by remissions. The 
patients describe the pain as shooting (with or without cutaneous hyper- 
lesthesia), tearing, piercing, pricking, burning, etc. Facial neuralgia and 
ataxia dolorosa are the forms which give rise to the most violent paroxysms. 
Certain points frequently constitute the site of the pains from which the 
patients suffer. They may also be propagated to other branches of the 
nerve-roots, and almost always radiate from the centre to the periphery, 
though sometimes in the opposite direction. 

Valleix first discovered the puncta dolorosa which form such an impor- 
tant characteristic of neuralgia. They are most frequently found at the 
pointa at which the nerves emerge from their bony canals in order to 
spread over the surface of bones, when they pass through aponeurotic or 
muscular orifices, or in the regions in which important cutaneous nerves 
anastomose with one another. As a rule, they constitute circumscribed 
painful spots, which may be discovered by careful CKptoration upon press- 
ing with the finger along the course of the nerves; they are present in 
the majority of neuralgias. But there are some cases (and I have fre- 
quently observed such) in which the puncta dolorosa only appear during 
the paroxysms and are absent at other times. In doubtful cases I have 
often discovered, by means of electrical exploration, certain points along the 
nerves which were very sensitive to the electrical current (continuous or 
induced), while other portions of the same nerve or corresponding parts 
on the healthy side, were not especially affected by the current. The 
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psins in neuralgia may also extend, secondarily, to other nerve-filamentB 
(originating in the aaitie roots), or may even be propagated by irradiation 
to remote parts in cases of extreme irritability of the nervous system. 

Tnerck had observed hTpencstbeaui or anEBsthesia in certain nearalgiaa, and N<A- 
nsgel (Viccli. Arch., 54. Bd.) haa more recectlj' shown tliat these phenomena Labita- 
sllj aocompony neurnlglne oE the limha and lit the EDpecRcial nerves of iha trunk rdJ 
bewl Cutaneous hyperalgesia Is found at the onset of the attack (from two to eigbl 
weeks), bat later the aenidbility of the ekin ia dimiaiBhed. Both symptamE oie ub- 
served upon all the oorcesponding nerve-fihreB, or thej may extend to the entire ball 
of the hodj (Tnerck). and disappear durinif the oouTHe of recovery. According U 
Nothnagel, the hypanBatheBio roaults from an itrndiation of the attraali to a Isrp 
number of sensoi; nerve-cells ; the anaisthsaia is caused by the exhaustion of tba 
nerve-ceUs, following eicesaive stimulation. Id many of my cases these sensoiy £1- 
oiders were evidently due to vaso-motor iiritation. 

Neuralgias are not infrequently accompanied by peculiar reflex sjrap- 
toiQs, which are explained by the numerous communications of the pos- 
terior root-fibres with the gray substance of the cord. In facial neural- 
gia we will iind that contractions of the muscles of the face follow the 
sensory Irritation ; in neuralgia of the limbs the latter are the seat 0! 
more or less extensive muscular spasms. The rhythm of the movemeiib 
of the heart and of reepiration may also be changed. In rare cases, pre- 
existing muscular spasms are replaced by neuralgia (as 
in the irritative stage of ataxia). The depression of the 
may thus lead to the absence of Goltz's phenomenon, when 
of the intestines (which, under other circumstances, will produce arrest 
of the heart's actioq through the medium of the pueumogastric) Is com- 
bined with intense irritation of the sensory nerves of the limbs. Fiually, 
we must also classify, among the reflex acts, the vaso-motor disturbances 
produced by irritation of the sympathetic nerve-fibres (which are i^te^ 
mingled with sensory fibres). These include the anomalies of circulation 
and secretion which are observed in neuralgias, the cutaneous eruptions, 
and the disorders of nutrition (as in prosopalg-ia). 

The etiology of neuralgia is involved in considerable obscurity. Its 
causes vary considerably, being sometimes general, sometimes local 
Among the general causes the most important is the abnormal excitabil- 
ity of the nervous system, either in the central organs or in the periph- 
eral expansions; it may be hereditary or produced by external influences. 
Experience has shown that fathers, suffering from nervous affections, 
frequently transmit to their sons a certain predisposition to nervous dis- 
orders and to neuralgia. In the same manner, mothers, who are affected 
■with neuralgias of the head, rachialgia, cardialgia, etc., transmit this pre- 
disposition to their daugliters. But I do not beheve that we can admJt 
the hypothesis hazarded by Anstie (Neuralgia and Diseases that Resem- 
ble It, London, 1871), who presupposes an hereditary weakness of the 
nerve-cells of the posterior columns, which, after prolonged centripetal 
irritation, leads to interstitial atrophy of these cells, terminating either in 
recovery (?) or in degeneration. 

Sex posaesees a certain inSuence, in the sense that some neuralgias (intercoat&l, 
Inmbo-nbdominnll are most frequently observed in females, while aoiatica is moat frt- 
qncnt in men. Until the age of thirty years, women arc uauallj- more exposed to 
nenralgia than men, a fact which may be atlrihated, in great port, to the sexaa] con- 
ditions (menstraation, chlorosis, pregnancy). 

The season of the year and changes in temperature have a positive {u^uenee aTim 
the appearance ot neuTnl^as. In a thirl ot the oases collected by Yalleii and 
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KnthoTs, the invasion of the diBease ocmuTed during the oold or chacgeable montlia of 
the year. Wind, moist cold, chillinB of the body while perspiring, may onJj affect the 
peripheral nerve terminatiooB, or may tronamit their action to the central nbreB along 
the trunks and nerve-roots, thus giving rise t<D eicentrio neuralgiaa The develop- 
ment or return of uouralgias is treqnentlj caused by residenae in moist, cold houses, 
and living in a locality wbioh i^ eiposed to the wiuda. Finally, the neuralgiai ob- 
aerved b; Guensburg ajid Lsudet (Arch. Gen., fev., 1804), in certain cases of phthiaig 
nnd ohloroaiB, result from the effect of vitittted Wood upon the nervona ayatem. 

The local causes of neuralgia are either central or peripheral. The 
central causes proceed from the brain or cord. Among the cerebral af- 
fections, certain congestive conditions (those, for example, which precede 
apoplexy) may be attended with neuralgias; or the latter may form a 
concomitant symptom of inflammation, tumors, sclerosis, or softening. 
Spinal affections very often assume, at the onset, the appearances of vague 
neuralgias. Lancinating pains with cutaneous liyperaBsthesia are a fre- 
quent initial symptom of atasja. Spondylitis of the upper segment of 
the vertebral column is also accompanied, at the onset, by neuralgia of 
the cervical and brachial plexuses and of the intercostal spaces. A large 
number of hysterical, dyscrasic, and to.\ic neuralgias may also be ranged 
in this category. 

Among the peripheral causes may be mentioned : local lesions of the 
nervea or of their sheatha, following traumatism, compression, laceration, 
ibfiammatiou; periostitis and caries of the adjacent bones, and especially 
of the bony orifices through which tho nerves pass; rheumatic affections 
of the articular and muscular nerve-fibres; stases in the venous channels 
ftdjoiiiiiig the nerves, and atheroma of the arteries; compression of the 
nerves by aneurisms, degenerated glands, neoplasms, syphilitic gummata, 
inflammation and enlargement of internal organs, and foreign bodies. 
In all these cases the character of the inflammatory or mechanical irrita- 
tion, and the nature of the tumors, influence the neuralgic phenomena. 

At a later period we will discuss the neuralgias which develop from 
reflex agencies and from irradiation. 

The diayuosis of neuralgias is usually less difficult than their locali- 
sation. Pains which follow the course of the nerves, which recur parox- 
ysmally, and which present certain puncta dolorosa, point to the neural- 
gic character of tho affection. In the absence of these various condi- 
tions, we can only diagnose neuralgia with more or less probability. 

As neuralgia is almost always symptomatic of various morbid condi- 
tions, the most important question, from a clinical stand-point, is to dis- 
cover the primary source of the neuralgic symptoms. In this respect we 
may state that it is a useless labor to divide neuralgias, as do some 
authors of the present day, into artificial groups, which rest more upon 
personal views than upon real objective signs. 

In dealing with neuralgia, the physician should, above all, deter- 
mine, both with regard to prognosis and treatment, whether it is merely 
the expression of a local irritation, or the peripheral indication of cen- 
tral morbid processes. In tho majority of cases it is possible, by a 
careful consideration of the other morbid phenomena, to form an opinion 
ooBOeming the nature of the neuralgia. It is sometimes necessary to ob- 
serve for a long time tho manner of development of the disease in order 
to collect sufficient data; it is only in very rare cases, however, that the 
primary cause of the neuralgia completely escapes us during life. We 
shall now point out the most striking and characteristic symptoms of this 
affection. 



'184 CLIHICAL TEEATI3B OS 

Neuralffias of cerebral origin are accompanied by headache (especially 
in the forenead and templea); they develop upon one-half of the body, 
and appear a^ tearing pains along the course of certain nerves (as m 
prosopalgia), with reflex contractions in the face, and general hj*penM- 
theaia or psychical symptoms. The neuralgia which are Bymptomatio o£ 
cerebral tumors (facial neuralgia, fixed or wandering pains in the neck, 
pains in the limbs) are characterized by periodical cephalalgia, vertigo, 
trigeminal neuralgia, followed by anresthesia, by the appearance of con- 
vulsions, early signs of neuroretiuitis, paresis of various cranial nerves, 
and, at a later period, paralysis in the extremities. Spinal neuralgias are 
almost always preceded by early panesthesife (sensations of cold, fonoi- 
cation in the fingers and toes, numbness). Periodical brachialgia or 
rachialgta, nith painful sensations in the back, and in one or the other 
leg (Uncinating pains in the sciatic nerve, with cutaneous lij'pencsthesui 
at the beginning or during the course of the ataxis); intercurrent diplo- 
pia, marked inequality of the pupils; ready fatigue; coexisting genital 
irritation; extreme sensibility to winds and moisture; abnormal excitabil- 
ity to the galvanic current in certain definite spots: these are the symp- 
toms whioS evidence the spinal origin of neuralgias. 

Hysterical neuralgias usually appear after mental excitement or hys- 
terioaJ convulsions. They are recognized by their rapid modifications as 
regards situation and intensity, and by the coexistence of other motor and 
sensory disturbances (for further details, vide page 41, Vol. I.). Hysteri- 
cal neuralgias are of cerebral or spinal origin, but rarely of a peripheral 
nature. Mercurial and lead neuralgias are almost always of peripheral 
origin, and are recognized by the other symptoms and by the antecedenti 
of the patient. Anjemio neuralgias which sometimes develop in tuhe^ 
culoais, chlorosis, and intermittent fever are due to the influence of the 
vitiated blood upon the nervous system, and are readily recognized by 
the ensemble of the disease. 

Arthritic neuralgias are only observed in old people, and are accom- 
panied by swelling and stiffness of the joints; the influence of neuritis 
nodosa upon this class of affections has not been hitherto well determined, 
Syphilitic neuralgias are attributable to periostitis or osteitis. For the 
consideration of traumatic neuralgias we refer to page 170, Vol. IL Rhea- 
matic neuralgias are usually limited to the final nerve ramifications in the 
skin, aponeuroses, muscles, and joints, and they result from the effects of 
oold. Neuralgias of mucous membranes, such as the urethra, rectum, 
stomach (gastralgia), intestine, abdominal walls (simulating peritonitis) 
are almost always concomitant phenomena of central affections or of hys- 
terical seizures. Finally, pains of peripheral origin may radiate to remote 
sensory nerves, and may give rise, in case of abnormal excitability (in 
nervous individuals and especially in females), to irradiated neuralgias. 
To this category belong the pain in the shoulder in hepatic colic, the dor- 
sal pain in cancer of the stomach, the femoral pains in renal calculi, eta 

The prognoaia of neuralgia depends upon the primary affection to 
which it is due. The peripheral forma may recover, in certain cases, if 
the patients are placed under appropriate treatment. At other times, on 
the contrary (as in certain cerebral and spinal affections), they offer an 
obstinate resistance to treatment, and we are forced to resort to mere 
palliative measures. Hysterical and toxic neuralgias, and those whirii 
are due to aniemia, grow better with the improvement in the general 
condition. Neuralgia, caused by peripheral diseases, will disappear when 
the source of irritation to which they are due has disappeared. As a 
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rule, recent neuralgias, developing in young aubjeots, are more suscepti- 
ble of recovery than the chrouic, complicated forms affecting old people. 
The frequency of relapses in neuralgia is uniTersaily known, and the 
persistence of puncta dolorosa is premonitory of a return of the disease. 

In the treatment of neuralgias especial attenlion must be paid to the 
removal of the cause. But, as a rule, it ia much easier to discover the 
cause than to effect ita removal. In the majority of cases we must en- 
deavor to relieve the morbid excitability of the nerves as much as possi- 
ble, or to suppress their conducting power (as in prosopalgia). Fre- 
quently this purpose is but partially effected, and it only remains for the 
physician to procure for his patient at least some relief, some moments 
of repose in the midst of the despairing monotony of his pains. In 
rheumatic neuralgias, rapid improvement is obtained by the immediate use 
of an tiph logistics, diaphoretics, vapor-baths, moist packs (a half hour to 
an hour), followed by cool half-batha and the electrical current. When 
the disease assumes a chronic course, we must continue the employment 
of the latter measures methodically and for a long time, as well as the 
different thermal waters. If the affection is due to ansemia, resort may 
be had to tonic treatment and to ferruginous waters {Franzenbad, Spa, 
Pyrmout, etc.); iodide of potassium may be administered, if periostitis 
ia Buspeoted. In ioiia neuralgias we may prescribe warm baths and 
nutritious diet, and stimulate the secretions. 

Palliative treatment consists in the endeavor to diminish the abnormal 
excitability of the nerves. Among the new remedies employed for this 
purpose, bromide of potassium (two to four grammes daily) sometimes 
renders good service. In periodical neuralgia, quinine is prescribed in 
large doses (alone or combined with opiates), or Fowler's solution. 
Opium internally and preparations of hydrocyanic acid are poorly toler- 
ated by many patients; they veir often produce severe gastralgic symp- 
toms, and their sedative action is very slow. In such cases preference 
must be given to subcutaneous injections of morphine, extract of opium, 
atropine, etc., although they usually possess only temporary efficacy, and 
permanent recoveries are exceptional. 

If we deaico to oombine morphine and quiniDe for bypodsnnio nae. we miut em- 

floj aqueoua aotutiouB of the hydcoetiluTate of uiorphiue and biHulphata of qulmue. 
have shown (Med. PreBso, 23, 1867) that a mixture of coucentcated aolationa n( 
aoetate of morphia and blanlphate of qninia will givR riae to a cbeeny precipilale ot 
the iuBoluble neutral sulphate ot quinia, with tbe formation ot tbe Bulphnte ot mor- 
phia and hydrated acetic acid (according' to the law of double aiibstiitutiona), Tho 
severe BoddeDbH whiah Nuasbaum has obaerved upon himaelf from the use of these 
Injectiona (intenae pruritus over the entire bodj. redneas of the faoe, tinnitua aurinm, 
flasbea of light, pulae of one hundred and fifty to one huodred and seventy) are ex- 
oeedlngl; rare oecarreuces. 

The endermic administration o£ opiates ia little used on account of 
the numerous inconveniences connected with it; ointments containing 
veratrine and aconitine (0.05-0.15 mixed with fat) are sometimes use- 
ful. Flying blisters (Valleix) are especially successful in acute rheu- 
matic neuralgias. Local amesthesia (Richardson) and inhalations of 
chloroform only produce an effect during the period of application. 
Bernatzik's liquid (chloroform eighteen grammes, acetate of morphia 0.3 
grammes, rectified alcohol 0.8 grammes) acts favorably in neuralgia 
of the dental nerves (prolonged friction over the painful points), but only 
for & certain length of time. 

£lectrioity has been largely employed in recent times, and has proved 
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Bucoessful in a consideralilB number of eases. But complicated, exten- 
aive, and old central affections sometimes resist all electrical treatment. 
Ill practising faradization, the secondary current is most frecjuently em- 
ployed, the electrical brush beine placed along the course of the nerves, 
In naing the continuous current (which merits the preference on account 
of its less tension) the anode is applied as closely as possible to the cen- 
tres, and the cathode upon the painful points (sittings of three to four 
* * ' ich n " 



minutes with moderate currents, the intensity of which may be gradually 
increased). In spinal neuralgias, galvauio currents are passed througii 
the vertebral column, and stabile currents through the nerve-trunks. In 
cerebral forms, weak currents are applied locally, or they are made to 
traverse the head through the medium of the mastoid processes. In basi- 
lar and arthritic neuralgias, certain authors recommend the galvanizBtion 
of the cervical sympathetic nerves. 

Bv means of hydrotherapentic treatment we endeavor to diminish the 
' r general sensibility, and to soothe the erethism of tbe 



Derves or of their centres, by acting upon the vast sensory network of tbe 

skin. In the beginning we prescribe half-baths at 24°-22'' C., and gradually 

lower their temperature. If the pains are intense, we may combine the 

h baths with moist packs of a half hour's duration and with dorsal affusiona; 

local douches should only be employed if the neuralgia is known to be 

'l peripheral. In neuralgias of centra! origin, care must be taken to dimin.- 

I ish the exciting action of cold, and we sDould avoid all stimulating meas- 

Iiires, taking into consideration the individual conditions. 
Surgical interference frequently constitutes the only refuge to whioi 
the patients can resort for the relief of their torments. The majority of 
aui^eons favor excision of a considerable portion of the nerve (neurec- 
tomy) in order to prevent the reunion of the two ends ; according to 
1 Bruns, at least one centimetre of the nerve must be excised. Only a few 

I modern authors (Stromeyer and O. Weber) advocate simple section {nea- 

;; rotomy) of the nerves. The operation is indicated when the neuralgia 

I occupies a circumscribed region, when it is due to compression, or 

;■ the pains are very intense and rebellioua (aa in trigeminal neuralgia), 

j Although excision of the nerves often possesses merely a temporary util- 

j ity, and the neuralgia may return in other branches, nevertheless a long 

i suspension of the pains is a benefit, tbe value of which the patient ia ii 

J, better coudition to recognize than others. 
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I.— DISEASES OF THE CEANIAL NERVES. 

Is studying the aSections of the cranial nerves, we sball, at first, 
make a summary review of certain central forms, and sfaall tben pay spe- 
cial attention to the disorders occurring in the peripheral course of the 
nerves. The following clinical expoa6 of the disorders affecting- the 
nerves of special sense, the motor and the mixed cranial nerves, will cor- 
respond to the three fundamental types expressive of their physiological 
functions. 



CHAPTER XLIV. 

A. — Affections of the Nerves of Special Sense, 

Following the anatomical order, we shall refer to neuroses of the 
olfactory, optic, acoustic, and glosso- pharyngeal nerves. In order to 
avoid repetition, we will merely call attention to the part which the sen- 
sorial nerves assume in the central affections of which we have previously 
spoken, atid will direct our attention chiefly to the peripheral diseases of 

a. Diseases of the Olfactory Nerm. 

The principal disorders which occur on tlie part of these nerves are 
hyperiEsthesia (hyperosmia) and anesthesia {auoemia). Temporary hy- 
peresthesia may be observed in certain patienti who have become ex- 
tremely nervous after prolonged diseases, but it is moat frequently noticed 
in hvsterical patients and in the insane. In the latter case, in which sub- 
jective olfactory sensatiooa exist, softening of the olfactory nerve, nea 
plasms of the base of the brain extending to the anterior lobe, softening 
or discoloration of the olfactory bulb, and adhesions of the olfactory- 
nerves to the dura mater, have been discovered. In a case reported by 
Berard, olfactory sensations had existed during life, despite the absence 
of the first pair of nerves (anomaly of central perception or of con- 
ductibility). In an observation recently published by Sander (Arch, f. 
Psych,, 1873), epileptiform attacks occurred with subjective sensations of 
taste, and the left olfactory nerve was found to have been destroyed by 
a tumor. In hyperosmia, it is always necessary to treat the primary 
affection. 

Anosmia is much more frequent and important. In exceptional cases 
it may be congenital or it may be hereditary, as in Cloquet's case, in 
which the filaments of the olfactory nerves were imperfectly developed. 
Temporary anosmia occurs in coryza, in which the swelling of the nasal 
mucous membrane and the accumulation of mucus abolish the perception 
of olfactory impressions, or as in facial paralysis, in which the applica- 
tion of the alie nasi against the septum of the nasal fossK presents an 
obstacle to the penetration of air charged with odoriferous particles. 
Anosmia is also produced in tumors at the base of the brain {viae p. 102), 
in abscess of the pituitary gland (Oppert), rarely in syphilitic thickening 
of the periosteum and mucous membrane (in Romberg's patient, mercu* 
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rial treatment caused the d is appearance of the affection); finally, it O' 
in hysteria, in which disease it is almost always accompanied by trigem' 
anesthesia. Partial or total abolition of tbe sense of smell may n' 
from chronio rhinitis, from peripheral lesions (blow upon the face a 
or from the prolonged use of irritating injections. It is also sometinn 
observed in the course of typhoid fever and meningitis, and the loss of ' 
smell is then usually spontaneously restored. Anaesthesia of the first pair 
be combined with that of the trigeminus (as in hysterical or certain 
patients), and the mucous membrane then loses its reflex excitabilitv. 
At other times, the anosmia ia simple, and the nasa) fossi£ preserve their 
normal sensibility despite the loss of smell. In a case of this kind re- 
ported by Preasat, the olfactory nerves and the foramina of the cribriform 
plate of the ethmoid bone were vfanting, but the orifices intended for tbe 
ethmoid nerves were preserved. Id the diseases to which we have juat re- 
ferred, the return of olfactory perceptions follows general tonic treatment. 
In the anosmia due to chronic rheumatism, traumatism, or hysteria, beuefit 
is derived from faradization of the uasal mucous membrane (Duchenney 
'Beard and Rockwell). In the other cases, it is almost hopeless to etpajj 
ftny improvement. 9 

b. Diseases of the Optic Nerve. * 

The sensations of light and color, and the illusions produced by an 
abnormal irritation of the optic nerve, are regarded as evidences of hy- 
persestheaia. The latter may follow a direct or indirect irritation of t 
optic nerves in their central course, 

Congestive conditions of the brain, the development of cerebral t^ 
mors, of certain mental diseases (hypochondria, ecstasy), hysteria, chora 
magna, chronic alcoholism and narcotism, and the inhalation of toi| 
gaaes, may also act as causes of optic hypenesthesia. Among tbe loc 
oauaea, we may mention diseases and atrophy of the optic nerves at tlM 
periphery (compression, extravasation), congestive and inflammatory eo 
aitions of the retina, the sudden perception of a bright light, and applica* 
tion to delicate work. Hypenesthesia of the optic nerves usually followB 
a chronic course, and may conatitute a threatening symptom, especially 
in central affections, in which it is very frequently the forerunner of o 
tic aniesthesia. The frea^meTi^ consists of the application of leeches t 
the mastoid processes, of cold compresses to the head, cool half-batii 
stimulating enemata, tartar emetic in divided doses, prolonged rest t 
the eyes, and a trip to the country. These measures sometimes pra 
successful at the onset of the affection. 

AnEesthesia of the optic nerve is called amblyopia ( 
cording as tbe visual faculty is partially or completely lost. 

Among the central alterations of the chiasm or optic ner 
especially refer to the connective tissue thickenings of the a 
optic nerve, and to optic neuritis and its sequences (vide p. 101). 
dition, more or less advanced atrophy of the nerve, changes in tbi 
glia, an abundant formation of connective tissue in tbe interior of the 
dies, frequent increase of the cellular elements, and development of g 
ular cells and amyloid corpuscles, are also found (as Virchoi 
have shown). In a case of paralytic dementia with unilateral ( 
Meynert found the external geniculate body on the same side, and the it 
ternal geniculate body on the opposite side, atrophied and sclerosed. 

Tile diagnosis ia confirmed by the ophthalmoscopic examination; 
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diminution or complete abolition of the movements of the pupils ia due 
to the absence of retinal reflexes. As Tuerck first discovered, pressure 
tipon the cervical vertebrae or mastoid processes in optic anfesthesia, may 
faave a momentary favorable or unfavorable influence upon the visual fac- 
ulty (b^ reflex action through the trigeminal nerve). The central causes 
of optic anffisthesia include: neuroretinitia following cerebral tumors, 
softening, hsemoiThages, dropsy of the ventricles, optic atrophy in ataxia, 
hysterical cerebral disorders, malarial cachexia, Bright's disease, lead pois- 
oning, syphilis. In the latter case, the disease assumes the ordinary ap- 
pearances of cerebral amaurosis (atrophy of the optic nerves), while in 
ocular syphiHs the ophthalmoscope reveals the symptoms of retinitis or 
retino -choroiditis (Sichel). The affection is of peripheral origin in trau- 
matism of the eyeball, inflammation and hjemorrhage of the retina and 
adjacent parts, retinal tumors, glaucomatous compression, tumors of the 
base of the brain, or thickening of the meninges extending to the chiasm. 
The course of the disease is usually chronic and its prognosis is almost 
always unfavorable. The malarial, hysterical, saturnine, syphilitic, and 
hemorrhagic forma may recover after appropriate treatment. 
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Before the discovery of the ophthalmoscope, strychnia had been em- 
ployed in atrophy of the optic nerves, and Nagel, Woinow, Hippel, etc., 
have again advocated its employment more recently (under the form of 
hypodermic injections). But further observations, to which I may add 
my personal experience, have not confirmed the efficacy of this remedy. 
Santonine has been recently used (Schoen), but we do not know as yet 
whether better results are to be expected from this drug. 



c. Neuroses of the Acoustic Nerve. 

Acoustic neuroses, which are naturally more obscure and much more 
inaccessible to our investigations than those of the optic nerve, have had 
considerable light thrown upon them by new means of investigation and 
especially by Brenner's galvanic method. When the acoustic nerve is 
healthy, if one of the poles is applied to the previously moistened audi- 
tory meatus or to the tragus (Erb), and the other pole to the neck or 
inner side of the arm, and the intensity of the current be regulated by 
nieans of the rheostat, the nerve will respond to the galvanic exploration 
with the normal formula of reaction viz.: at the closure of the cathode 
(KaF), during the permanent action of the cathode (KaD), and at the 
opening of the anode (AO). 

Modifications of the normal reactions will be observed, however, if the 
acoustic nerve manifests symptoms of irritation or depression. 

Acoustic hj'peraesthesia may be of central origin, as in chronic cepha- 
lalgia, cerebral hypenemia, irritative conditions of the brain and cord, 
hysteria, insanity (most frequently with hallucinations of hearing), etc. 
The peripheral causes include an exaggerated tension of the muscles and 
bones of the ear, with secondary compression of the labyrinth. Accord- 
ing to Lucae's recent experiments (Berl. Klin. Wsohr., 1874), the tensor 
tympani muscle presides over the accommodation for musical tones, and 
the stapedius over the accommodation for shriller and non-musical audi- 
tory sensations. W'hen the stapedius is paralyzed, we observe an abnor- 
mal aeuteuess of hearing for tones and noises, i.e. hyperesthesia. This 
Byniptom is also observed at times in facial paralysis. 

Simple acoustic hypenesthesia, following disorders in ooDductibility 
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and intracraaial lesions of the acoustic nerves, or combined witb [ 
ralj-sis of the ocular muscles, mydriasis, etc.. is manifested, according t 
Brenner, by abnormal excitabihty of hearing to weak currents, and l::^ 
much greater intensity and duration of auditory Hensstions (intense ring- 
ing produced by closure of the cathode and persisting until opening], 
Those reactions may be formulated aa follows: 



AF (no waotion), 
AD ( " '• ). 

AO (ringing becomes weaker). 



KaP (load rilling). 

EaD (oontiaQous rin^ng). 

EaO (no reaction). 

When the affection is more pronounced, the 
panied by qualitative changes m the reactions in question, 
frequently observe, in addition to perverted auditory sensations, an it- 
normal reaction (only in the affected ear) at the closure of the cathode, 
during continuous action at the anode (AD), and more rarely at th$ 
opening of the cathode. The following are the pathological reactions: 



KaF (inoresaed ringing). 
KaD (continQooH ringing). 
KaO (hiiBiag). 



AF (londtiisBing), 

AD (contimiouB hissing-). 

AO (ringii^ becomea weakal). 
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When the morbid escitabiiity of audition, combined with simple by- 
pertesthesia, has existed for a long time, the normal reactions grow 
weaker and weaker, until finally only the abnormal reactions persifl. 
According to Brenner, the reverse of the phenomena produced in sinifiM' 
hyperffisthesia (reversal of the reactions) then occur, and the reacti """ 
observed in the diseased ear may be expressed as follows : 



EaF (no reaction). 
KaD ( " " ). 

KaO (ringing grows weaker). 



AF (ringing load). 

AD (ringing oontinnona). 

AO (no reaotion). 



1 



According to Brenner, there is a peculiar form of 

tory irritability, consisting of hyperasstheaia with an inverse formula to 
that of the non-irritated ear in old and severe auditory affections. This 
condition is characterized by the remarkable fact, that upon applying the 
current to one ear, there is a reaction not only on the part of the ""'"- 
tory nerve of this side, but also on that of the 

Qalvanized Ear. 



Non- Oalnaniied Bar. 



EaF (risgiog). 

EaD (ringing continaona). 

KaO (no reaction). 

AF (" " ). 

AD (■■ " ). 

AO (ringing grows weaker). 



(Ringing grows weaker). 
(Hinging loud). 
(Ringing grows weaker). 
(No reaction). 
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Finally, the abnormal excitability of the acoustic nerve may diBap*™ 
pear although the reversal of the formula persists, and there is then a 
modification of the reactions without coeiisting hyperffisthesia. Accord- 
ing to Brenner, we may also observe modifications of the formula with- 
out co-existing hyperffisthesia (as in facia! paralysis). 

The galvanic treatment of acoustic hyperesthesia has met with a 
certain amount of success. This is especially true of the nervous ring- 
ing in the ears which, aooor^ng to Breiwer, diminishes at the closure of 
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the anode and during the continuous action at the anode, while, on the 
other hand, it is increased by opening of the anode and closing of the 
cathode. It is also necesBary, in order to avoid any persistent cause of 
irritation, to employ very gentle currents at the opening and closing or 
the circuit. In hyperossthesia with an inverse formula in the non-irri- 
tated ear and subjective acoustic sensations, it is necessary, according to 
Brenner, to apply the anode, divided into two branches, to both ears, 
Benedikt recommends the employment of alternate currents (modification 
of the excitability by reversing the direction of the current) in tinnitus 
annum. In some cases, I have seen the symptoms improve after galvani- 
zation, but sooner or later relapses usually occur. In these eases, good 
effects are sometimes obtained from a proionged stay in an Alpine region 
or at the sea-shore, 

Anipsthesia of the acoustic nerve or torpor (reactions feeble or com- 
pletely absent at closure of the cathode, during constant action of the 
cathode, opening of the anode or reversal of the current, Brenner) is al- 
most always accompanied by severe and persistent disorders of the fac- 
ulty of audition, and is caused by disturbances of conduct! bill ty in the 
central or peripheral fibres of the acoustic nerve. Independently of the 
poorly understood changes which the acoustic nucleus may undergo in 
medullary processes, and of certain localized affections in the mesocepha- 
lon, posterior regions and cerebellum, we must also take into considera' 
tion neoplasms at the base of the brain, increase of intra-cranial jiresenre 
(on account of the communications, demonstrated by E, Weber, between 
the arachnoid space and the labyrinth), organic affections of the laby- 
rinth itself, and probably also certain forms of neuritis of the acoustic 
nerve which have been hitherto but little studied. In two cases of ner- 
vous deafness, Hiebrich has recently noted (Arch. f. Psych., V. Bd., 1874) 
the integrity of the labyrinth and of the cavity of the tympanum, and 
traced an amyloid degeneration of the acoustic nerve into the medulla 
oblongata. The deafness observed in ataxia, hysteria, typhoid fever and 
the acute exanthemata, is due either to profound disturbances or, in 
curable forms, to slight changes in the meninges. Deaf -rmttism is caused 
by malformation of the middle and internal ear, either congenital or 
acquired during childhood after cerebral diseases. 

We can only expect slight results from treatment. Acoustic hypenes- 
thesia is sometimes improved by galvanization (Brenner), strong but not 
painful currents being employed, and the current being alternated from 
the anode to the cathode, Duchenne, Erdmann, etc., have obtained 
benefit from faradization of the ear in nervous deafness; Duchenne met 
with Bimilar sucoess in a case of deaf-mutism. 



d. Neuroses of the Gustatory Nerves. 

In concluding our consideration of the pathology of the nerves of 
special sensibility, we shall examine the most Btriking facts in the nor- 
mal and pathological history of the organs of taste, although the nerves 
which are distributed to these organs belong in reality to the mixed 
nerves. The most important of the gustatory nerves of the tongue ia 
the glosso-pharyngeal, which is chiefly distributed to the posterior third 
of the organ, but also in part to its anterior third, by means of a filament 
discovered by Hirschfeld. According to the experiments of Stannius, it 
presides eAclusively over the sensation of bitterness in the oorresponding 
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parts of the tongue. The other gustatory perceptions are < 
by nerve-fibres of diEEerent orders. These consist of the fib 
ohorda tympani and lingual nerves, whioh subserve the gustatory func- 
tions of the anterior region of the tongue. Section or lesion of cte 
ohorda tympani within the middle ear (Bernard, Lussana, Neumann) 
abohshes gustation iu the anterior third of the tongue, in the same man- 
ner as section of this nerve before its reunion with the Ungual at the Imsb 
of the brain. In man, resection of the lingual nerve deprives the ante- 
rior part of the tongue of all gustatory function (Busch, Inzoni, Vanzeiti, 
etc.). 

According to Schiff's experiments (Molescli. Unters,, X. Bd., and II 
Morgagni, 1870), the fibres of the chorda tympani leave the facial nerse 
at the ganglion geniculata, unite with the large and small superiiojal 
petrosal nerves, pass through the otic and spheno-palatine ganglia to 
the trigeminus and reach the brain in the second branch of this nerw. 
On the other hand, according to Lussana (Arch, de Physiol., 1869 and 
1873), the fibres of the ohorda tympani arrive at the brain with the 
facial, and the trunk of the trigeminus does not contain any guststor? 
fibres. The pathological data tend to support SchilFs opinion. In tn- 
geminal paralysis from lesions at the base of the brain, with integrity of 
the facial, taste is affected in the anterior half o£ the tongue. Erb has 
collected and carefully analyzed the observations which point to this con- 
elusion (Arch. f. KHn. Med., XV. Bd., 1874). On the other hand, accord- 
ing to the results of the autopsies reported by Ziemssen, Wachsmutb, 
etc, (excluding the cases complicated with lesions of the fifth pair), it ii 
not probable that the trunk of the facial, at the base of the brain, con- 
tains the gustatory fibres of the anterior part of the tongue. In certain 
cases of isolated facial paralysis, an alteration or loss of taste is observed 
in the corresponding part of the tongue, a phenomenon which is due to 
the simultaneous affection of the fibres of the chorda tympaui contained 
in the facial nerve. 

All the preceding questions must be cleared up by physiology, cliniosl 
observation, and pathological anatomy. It now remains for us to discuss 
the interesting phenomena of hyperesthesia and anaesthesia of the gusta- 
tory nerves. Hypenesthesia of taste (hypergeusia) or the abnormally exag- 
gerated excitability of the gustatory perceptions, is sometimes observed 
in marked neuropathic conditions, such as hysteria and melancholia. In 
order to obtain a scientific conception of this hypenesthesia of taste, we 
must take into consideration Valentin's experimemts (Lehrb. d. Physiol., 
II. Bd.) upon the minimum conditions of gustatory excitability, and also 
the degrees of sensibility recently established by Keppler, according to the 
different concentration of the solutions employed. I have recognized for 
a long time that in irritative conditions of the centres in very nervous, 
ancemic, and hysterical individuals, the application of weak ascending gal- 
vanic currents (especially upon closure and during constant action of the 
cathode) to the cervical or upper dorsal vertebrse, will produce a gustatory 
sensation of electrical origin. The current may exercise, in these cases, 
an exciting action upon the corresponding centres. 

Anesthesia of taste (ageusia) is observed after surgical section of the 
lingual nerve in neuralgias, and after traumatic or intra-cranial paralvsis 
of the trigeminus (Hirschberg). I have also reported eases of basilar 
tumors (p. 102), in which, in addition to unilateral anosmia, abolition of 
taste was observed upon the left half of the tongue. In Boetteher's obser- 
Tatioa reported in the same chapter, the patient oomplained of a sensatiou 
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ot burning and bitterness in the mouth, and upon autopsy a tumor was 
found at the base of the brain, compressing the glosso- pharyngeal and 

Eneumogastric nerves, which were in a condition of fatty degeneration. 
lOss of taste has also been noticed in atrophy of the glosso-pharyngeal 
nerve from compression by tumors situated at the jugular foramen. But 
in the cases reported by Longet (in his Physiologie nerveuse), the affection 
was complicated by lesions of the trigeminal, pneumogastric, and spinal 
aocessory nerves'. Finally, in an^stiiesia, there is usually an incomplete 
or complete abolition of taste, according as one or both halves of the 
buccal cavity and tongue are anaesthetic. As a rule, we usually find, at 
the same time, antesthesia of other nerves of special sense (olfactory, optic, 
acoustic) and of the skin, mucous membranes, and articulations. 

The proffnosia of anesthesia of taste depends upon the nature of the 
primary disease. In gustatory disturbances from rheumatic facial paralysis 
recovery occurs spontaneously; aneesthesife of central origin (cerebral or 
spinal) present an unfavorable prognosis, but it is more favorable in hyster- 
ical ageusia. We do not as yet possess sufficient clinical data with regard 
to the re-estabiishment of the gustatory functions after surgical excision 
of the lingual or facial nerves to aid us in forming a prognosis. In hys- 
terical aniesthesia of taste Duohenne has obtained good results from fara- 
dization of the tongue. 
Vol. II.— 13 



CHAPTER XLV, 

— DiBSASES OF THE MoTOR Cranial Nbkves {Ocular, Faciai., asd 

HyroGLoasAL Nbbvks). 

a. Diseases of the Ocuiar Muscles. 
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TuE symptoms o£ motor irritation on the part of tbe ocular muscles 
'e almost exclusively observed iu cerebral and spinal affections attended 
with convulsions and in hysteria. Contractures of the ocular muscles may 
iult from direct irritation origiuating in some pathological process, oi 
from proloDg'ed paralysis of tiie antagonists. Spasm of the muscular 
fibres of the iris are secondary, in rare cases, to irritative couditioos of the 
rebro-spinal system, which liave involved the ciiio-spinal centre (further 
details upon this point will be found iu preceding chapters). Clonic J 
asms of the external muscles of the eye, attended either with simple I 
cillations or with involuntary rotatory movements, constitute the pbe- I 
imenon known as nystagmus. It is always double and may be pro- 
duced by central causes (meningitis, hydrocephalus), by peripheral causes, 
such as uteriue disease, worms, dental caries, or by a disease of the re- 
fracting media of the eye or of the retina. Acconiing to Adamueck's 
and Ferrier's experiments, the startiug-point of nystagmus is situated in 
the anterior tubercula quadrigemina. 

The prognosis of these symptoms depends upon the intensity of thft- 
central causes, though, as a rule, it is not favorable. In adopting any~ 
plan of treatment, we must endeavor to relieve the irritation of the centraL 
nervous system. The relatively best results are furnished by the use o^ 
atropine, quinine, bromide of potassium, mild hydrotherapeutic measures, 
and by the electrical treatment to which we shall refer in discussing 
paralysis of the ocular muscles. 

Paralysis of these muscles may be either a complication or an initial 
symptom of central affections, or may result from peripheral ci 
ralysia of the motor oouli communia is most frequent and is observed under 
the following circumstances: exposure, syphilis (affecting the nerve in ii 
central or peripheral portions), orbital tumors, circumscribed meningeaJ 
processes at the base of the skull, tumors of the cerebral peduncles (pa- 
ralysis of the oculo-motor on the side of the tumor, with a tendency to 
extension to the nerve on the opposite side), htemorrbages and softening 
of the cerebral ganglia, the cerebral peduncles and adjacent parts, ataxia 
(sometimes with simultaneous paralysis of other cranial nerves), finally, 
diphtheria, and aneurisms of the carotid (Lebert). Paralysis of the external | 
motor oculi, either single or double, occurs in central affections, and h 
rbeumatism, syphilis, orbital lesions, traumatism and cerebral tumors; this J 
also holds good of paralysis of the patbeticus. 

Ocular paralysis of cerebral origin may affect the muscles partially orl 
in their totality, exists symmetrically upon both sides, or extends 
gressively to other ocular nerves. These paralyses very often constitute 
(under the form of insufficiency and diplopia) the first signs 
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cerebral affections (tumors, hasilar inflatntnations, cerebral aneurisms) and 
their true character is then recognized by the following conditions: co- 
existence of cephalalgia and vertigo, early appearance of neuro-retinitis 
(hypeneraia and swelling), more or lees circumscribed or general convul- 
sive movements, feeling of heavinesa in the limbs (usually of the hemi- 
plegio type); disturbance of speech, disorders of the intellectual facul- 
ties; later, symptoms on the part of other cranial nerves; paresis or 
paralysis of the hmbs. 

Ocular paralyses of spinal origin (frequent prodromata of ataxia) are 
accompanied by vague neuralgius in the branches of the cervical and 
brachial plejcusea, and in the sciatic nerves; they are complicated by ab- 
normal sensations in the back, knees, or soles of the feet, by sexual 
irritability (pollutions, frequent erections, diminution of virile power), a 
tendency to fatigue, sometimes manifested upon rising from bed, extreme 
sensitiveness to wind and moisture, and increase of the galvanic excita- 
bility of the nerve-trunks. Ocular paralyses of bulbar origin (motor 
oculi communis and externus) result from an affection of the correspond- 
ing nerve nuclei in glosso-labio-pharyngeal paralysis and ataxia, and are 
accompanied by other characteristic signs of these affections. Ocular 
paralyses of a peripheral nature are usually of rheumatic origin; they 
develop without other symptoms of a central affection, and chiefly affect 
the motor oculi communis and externus. According to E. H. Weber's 
experiments, the ocular region, especially at the inner and outer angles, 
is very sensitive to heat and cold. 

The diagnosis presents no especial difficulties in the majority of ocu- 
lar paralyses. In complete paralysis of the motor oculi communis tha 
upper lid droops, and the eyeball is only moved by the externa! rectus 
and superior oblique muscles. External strabismus is therefore produced, 
and the eye does not accompany the unaffected one in its movements; 
these are supplemented by the movements of the head. The pupil is 
moderately dilated (paralysis of the sphincter of the iris), and the eye only 
aocommodates itself for a single visual distance (paralysis of the tensor of 
the choroid). In isolated paralysis of the upper branch, ptosis is pro- 
duced, but the eye preserves its lateral movements. In paralysis of the 
inferior branch, there is no ptosis, but external strabismus (paralysis of 
the internal rectus) and pupillary dilatation occur. The rotatory move- 
ments of the eye and accommodation are equally disturbed. 

Paralysis of the external oculo-motor is characterized by internal 
strabismus, diplopia in the outer part of the field of vision, and preserva- 
tion of the other movements of the eye. In paralysis of the pathetieus, 
the position of the eye is but little modified, but sight is disturbed by the 
formation of two images, which are situated obliquely above one another. 
When the head is inclined to the sound side, the two images become con- 
fused; they grow clearer, on the other hand, when the head is inclined to 
the paralyzed side. In the beginning, the head is carried forwards (in 
order to command the upper part of the field of vision), but later the 
head is turned around the vertical axis (towards the sound side) in order 
to place the objects in the two symmetrical halves of the visual field. 
For the subtle signs of these affections, especially in complicated para- 
lyses, we refer to the investigations of Graefe (Arch., I. Bd., 1854) and to 
the clinical labors of Arlt (Krankh. d. Auges, III. Bd., 1856). 
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harmonious p\aj of the ocular muBctss, U that the various forma and degfreea o( I 
facctioDal duturbances are doe to clifferent causeH. Diplopia Hnd utrabianms roaj ra- 1 
Bolt from ao ineqitalicj in tbe energy of the ocular muBoles on both Bides. One at 1 
these muadea ia more readily fatigued in the various movemeota of one or both eyes^ J 
furnisbea less force than its associate, and canoot maintnio. as in the noiTnal oondition^ ] 
the maximura point in its course, although the absolute amoout of ita mobility in^ ' 
not be compromiaed. This unilateral enfeeblement of the muscular eneigy may bfl 
merely temporary, as in slight cerebral irrltittionB ; it may also present allvmutJouH, 
oorresponding to the modifications in the cerebral conditiou. It ia espec^ially mani- 
(ested in accommodation, and in very marked oonyergenco or divergence of the tisual 
axes. A alight diminution in the tonicity of on ouular muF<ole may net be reveulsd 
by any pathological aigug. If its enen^ diminishea markedly, we will perceive, in 
eiicursions of the eye, an abnormal position of the globe and the action of the an- 
tagonists then reveala a waut of harmony in a certain direotioii. When the pareaii is 
even more marked, the antogonist will maintain the upper hand even in a condition at 
repose, and the eye aometimes assumes persistent pathognomonic positions, which 
may terminate, in certain cases, in true paralysia. Finally, there are certain diaorderi 
in the aeaociated movements of both eyes, which, in binocolor viBion, cause aecondaqr M 
fnnotional affections on the part of the musclen. 

Among the anatomical lesions in disorders of the ocular movements, 
alterations in the muscular substance are mucii more rarely observed than 
changes in the nerve-fibres and in their central origins. In fact, certain 
slight and initial disorders of innervation {firat period of cerebral dift- i 
orders or ataxia) are manifested by diplopia and strabismus, before tbo.d 
other parts of the muscular system have become affected. These phfai 
nomena frequently present a spontaneous retrogression, but may theii 
return with symptoms of sensory irritation (parsesthesia, neuralgia), a fact 
which proves that morbid processes are slowly developing in the nerve- 
centres. For the same reason, tenotomy, which is sometimes performed 
by oculists in diplopia of this character, only furnishes incomplete re- 
sults. The operation may diminish but will not cause the entire disappear- 
ance of the difference in the height of both images, since the latter yiuj. 1 
according to the visual angle, and according to the side to which thft I 
movements are directed. In correcting the error in one direction, i 
gravation of the symptom in the opposite direction is produced, and wo 
cannot entirely compensate those disorders which are produced by in- 
sufficient innervation. 

The prognosis of ocular paralyses is more or less unfavorable accord- 
ing to the nature and intensity of the affection which gives rise to them. 
In severe cerebral diseases (tumor, softening) there is no hope of im- 
provement; in circumscribed meningeal processes and in hiemorrhagea 
into the cerebral peduncle, the paralysis (of the motor oculi communis) 
may retrooede. The ocular paralysis in ataxia often disappears spon- 
taneously during the first periods, though we cannot, therefore, draw any 
favorable conclusions with regard to the progress of the central affeo- 
tion. Peripheral paralysis usually presents a favorable prognosis, but th« 
chronic forms (with atrophy and fatty degeneration of the muscles) xn I 
almost always incurable. -1 

The treatment of ocular paralyses should be begun as soon as poBsible. 
Electrotherapeutics renders relatively the best services. On account of 
the deep situation of the ocular muscles and their slight motor irritability, 
faradization is less indicated than galvanization. According to Benedikt, 
an application of half a minute's duration should be made daily, froiq > < 
five to fifteen Siemens' elements being employed, according to the sensi* ■ 
bility of the skin. The anode is placed upon the forehead. The cathode, I 
in paralysis of the eyelid, internal rectus and superior oblique muaclea, 1 
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placed in the neighborhood of the inner angle of the eye; in paralysis of 
ihe superior rectus, upon the upper border of the orbit; in paralysis of 
the external rectus, upon the malar bone. In mydriasiH, the anode is ap- 
plied over the closed lid. Eulenburg and myself have also applied the 
constant current directly to the sclerotic, in cases of ocular paralyses. 
For this purpose, very weak currents are employed (one to two Siemens' 
elementa) with a curved electrode as thick as a knitting-needle, which is 
applied to the sclerotic for one or two minutes, aa near as possible to the 
insertions of the muacles. Faradio currents are apt to produce a local hy- 
penemia, wliichj however, soon disappears. 

b. Diseases of the Micial ITerve. 

1. BFA6MS OF THS UtTSCLES OF THB FACB. 



We frequently observe an irritable condition of the facial nerve which 
gives rise to mimic spasm of the face or convulsive tic, and which may 
result from an irritation of the nerve in the brain, from reflex irritation, 
or from causes which act upon the peripheral course of the nerve. In 
rare cases, the affection is hereditary in its nature. I am acquainted with 
a family in whicb the mother, son, daughter, and two other relatives on the 
maternal side, are affected with more or leaa extensive facial spasm. In ex- 
citement, mental diseases, affections of the brain and its envelopes, and in 
general neuroses (epilepsy, eclampsia, tetanus, chorea, hysteria), tonic or 
clonic spasms which are of central origin, occur in the face; to them we 
have referred, in discussing these various diseases. In the following 
remarks, we shall only consider the facial spasm due to reflex action or to 
direct irritation along the course of the nerve. 

Cases of this character are due to exposure, wounds of the face, and 
compression of the peripheral nerve filaments. Thus, in Schuh's patient, 
the facial spasm (with prosopalgia) was caused by a cholesteatoma at the 
base of the brain; in Romberg's case, by an inflammation of the lymphatic 
glands along the trunk of the facial nerve; in Oppolzer'a patient, by caries 
of the temporal bone. EemaW and myself have observed several instances 
of peripheral facial paralysis following an otitis {probably with destruction 
of the Fallopian canal), in which spasms developed in the facial muscles. 

Facia! spasms are much more frequently of a reflex nature, from irri- 
tation of the trigeminus, dental caries, periostitis, irritation, or inflamma- 
tion of the eyeball, the lids, and conjunctiva. The spasm described by 
Graefe, with painful points upon pressure along the peripheral course of 
the sensory branches, may be due to swelhng of the nerves in the interior 
of their osseous canals. We may here mention an observation made by 
Reraak in a case of cervico-brachial neuritis (with nodosities along the 
course of the nerves), of a spasm starting from the hand and arm, and 
extending to the neck and face on the same side. Finally, we may refer 
to the reflex facial spasms which are secondary to intestinal irritation 
(worms) and to diseases of the female sexual organs. 

Facial spasms may be tonic; the rigidity of the features, the furrow- 
ing of the face, and the muscular tension observed in tetanus, after 
exposure, in facial paralysis, or too intense faradization, are of this char- 
acter; or they may be clonic, with grimacing movements of the forehead, 
and eyebrows, and contractions in the lids, hps, nose, cheeks, tongue, and 
muscles of the neck, causing a profound change in the expression of the 
features and the position of the head. The contractions are then eepa- 
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rated by intervals of relaxation, and often reappear in the muscles aeoord- 
ing to a, certain rhytlira, although the patients do not complain of £»■ 
tigue. Excitement and effort favor the appearance of these oonrulsive 
movements and increase their intensity. 

From a diagnostic point of view, we must, above all, eliminate the fi- 
cia) spasms dependent on central affections; the latter are usually accom- 
panied by convulsions of the limbs, and by disorders of the mental facul- 
ties and special senses. Careful observation will determine whether the 
facial nerve is exposed to a direct irritation along some point of its course, 
or whether the spasm is produced by reflex means, in wnicfa. event we will 
sometimes find an irritation of the sensory nerves in the neighborhood of 
the eye, in the branches of the trigeminus, or in the buccal cavity. 

Theproffnoms is not unfavorable in cases which are recent or of slight 
duration, in circumscribed spasms, or in those due to rheumatic influen- 
ces. But in chronic, severe and extensive forms of convulsive tie, which 
have extended to the motor portions of the trigeminus and spinal acces- 
sory, positive improvement and, still less, recovery are rarely obtained. 

The treatment of facial spasm varies according to its causation. The 
cases which are due to exposure, recover from the use of active cutaneous 
revulsives, vapor-baths, facial douches (the water at first of a medium 
temperature and then gradually cooled). Moist packs continued until the 
return of warmth, followed by affusions to the head in a cool half-bath, 
are also useful in these, and even in somewhat older and more extensive, 
cases, in order to diminish the reflex excitability. The same end can be ob- 
tained by subcutaneous injections of atropine and morphine, and by large 
doses of bromide of potassium. In one rebellious case, Sander obtained 
complete relief by the hypodermic administration of strychnine; Gualla ob- 
tained similar results from the use of curare. In two cases of facial spasms 
with intense blepharospasm, Romberg procured permanent recovery 
section of the supra-orbital nerve. Graefe found good results fromten< 
omy in cases of irritation of the eye and its annexes. Dieffenbach cur 
a patient by a subcutaneous section of the muscles affected with spasm. 

Remak claims to have cured facial spasm on several occasions bj 
vanization of the sympathetic. Lately, Frommhold and Erfa have 
pletely relieved this affection by means of induction currents which 
gradually made stronger and stronger (application of the positive pole' 
to the neck and of the negative poie to the affected muscles). 

2. PAEALTSIB OF TOE MUSCLES OF THE FACE. 

After having discussed, in previous sections, the varieties of facial 
paralysis due to lesions of the facial nucleus and of the nerve during its i^ 
course at the base or in the interior of the brain, we shall consider the \ 
paralyses of the seventh pair which are secondary to processes acting i 
upon the peripheral terminations. According to the nature and intensity J 
of the cause, the sj'mptomatology of facial paralysis presents important dil--'' 
ferenees, the distinctions between which were first pointed out by Cfaarl^ 
Bell and then by Romberg. Continual progress in this direction is being 
made at the present time through the aid furnished by experimentation. 

In order to facilitate matters, we shall classify peripheral facial paraly- 
sis according to its causes, and shall divide it into six groups, furnish- 
ing examples of each class (in the Wien, Med. Presse, 1808, I havegiven 
a detailed account of the various forms of facial paralysis, with twenty 
personal obaerTations), 
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1. "Wb shall firet refer to facial paralysis from diaeasea at the base of 
the brain. In basilar tumors and in compression of the roots of the 
facial nerve at the pons varolii the nerve is affected with paralysis in the 
firat portion of its peripheral course. In these intra-cranial forms of facial 
paralyses the paralysis is total, and its peripheral orig-in is shown by the 
different reactions to the galvanic and faradic currents, to which I have 
pi^viously referred. Observations of this kind have been reported in de- 
tail upon pages 118 and 136, 137. 

3. In facial paralysis from suppuration or haemorrhage in the interior 
of the auditory apparatus, a diminution or abolition of electro- muscular 
contractility , and of the galvanic and faradic excitability of the nerve, is 
observed; these symptoms vary according to the intensity and chronicity 
of the facial lesion. In an observation by Erb (tubercular caries of the 
temporal bone, paralysis of the left facial with partial abolition of faradio 
exoitability), the facial nerve floated free in a cavity filled with pus, and 
was surrounded by a mass which was intimately adherent to the neurilemma 
(connective tissue with scattered round cells). Fibrillary connective tissue 
with oval nuclei was also found between the nerve-fibres and, in a portion 
of the fibres, there was destruction of the myeline and production of fat 
granules. Some branches of the facial and of the pea anaerinus presented 
a similar degeneration. In the muscles there was increaae of the inter- 
fibrillary connective tissue, formation of nuclei and atrophy of the mus- 
cular libres, a portion of which were in a condition of waxy degenera- 

In the chronic cases which I have observed in adults, I have always ob- 
tained some improvement. One case of acute facial paralysis, following 
otitis, recovered completely by the use of weak astringent injections and 
iodide of potassium. In children, I have seen the facial hemiplegia soon 
disappear, after the auricular affection (intense hypera^mia or transuda- 
tion into the Fallopian aqueduct) baa improved. The fibres of the facial are 
alfected in otitis to a variable degree. I have published one case in which 
the paralysis, which had lasted for twenty-two years, followed a purulent 
catarrh of the middle ear, with perforation of the tympanum, from which 
the patient had suffered during childhood (the centre of the tympanutn 
was occupied by a thick cicatrix, Politzer). The faradic and galvanic ex- 
oitability were abolished in the upper musclea of the face, but were still 
present, to a slight extent, in the lower muscles. The trunk of the nerve 
was completely Insensible to galvanization; when the temporal region 
was touched, contractions of the lips were produced. Galvanic treatment 
merely improved the play of the features, 

Facial paralysis from hipmorrhage into the Fallopian aqueduct (usually 
after a blow upon the ear) is accompanied at the onset by loss of con- 
sciousness, a sanguineous discharge from the ear, followed by enfecble- 
ment of hearing and often by deviation of the uvula and palate towards 
the paralyzed side. In lesions of the petrosus superficialia major there is 
obliquity of the uvula and pillars of the palate (which also happens in 
other facial paralyses); but simple deviation of the uvula, especially when 
the latter is very long and touches the base of the tongue, is very often 
observed in a condition of health. 

3. Rheumatic facial paralyses are the most numerous and extended 
of all varieties due to external causes (the ocular branch is almost always 
affected at the same time). According to E. H. Weber's experiments, 
the cheeks, as well as the eyelids, are also remarkable for their senpitive- 
ness to cold and heat. We meet with patients who have several times 
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Buffered from rheumatic paralysis of both halves of the face, but 
rarely upon one side alone. 

According' to Wachamuth, irritation from oold will affect the vaao- 
motor-fibres, which are very much exposed at their entrance into tlie stylo- 
mastoid foramen. This causes a retardation, perhaps even suppression 
of the flow of blood to the facial nerve, with rapid abolition of escitabil- 
ity, formication and metallic taste. According to CI. Bernard's eiper- 
ments, these phenomena are dependent upon the fibres of the sympathetic, 
which unite with the chorda tympani at various points. 

The symptoms of unilateral facial paralysis are evident, to a certain 
extent, at the first glance. The paralyzed cheek is sunken, flaccid, anii 
expressionless, the charaeteristio grooves and ridges are effaced. Th* 
forehead, upon the paralyzed side, appears smoother and higher, cannot 
be made to frown, and the eyebrows cannot approach one another. On 
account of the paralysis of the orbicularis palpebrasrum, the lids cannot 
be closed voluntarily; the lower lid droops, the palpebral fissure is open 
(lagophthalmos), the eye weeps freely; the wing of the nose is flattened, 
the labio-nasal fold is effaced, the labial commissure drawn towards the 
sound side; on account of the unilateral paralysis of the orbicularis oris, 
the mouth is only partially closed, so that the saliva and liquids flow out 
at the side. The movements of the lips in whistling, blowing, sucking, or 
expectorating, and the pronunciation of labials, are embarrassed or ren- 
dered entirely impossible. On account of the relaxation of the buccinator, 
food readily lodges between the cheek and teeth, and the patient is then 
obliged to remove it with the fingers (cats also perform this movement 
with the paws after section of the facial). Every marked effort of the, 
facial muscles, as in laughing and talking, causes a more decided appear- 
ance of deformity. 

Facial paralysis, like peripheral paralysis in general, presents great 
variations in the symptoms, which have been studied by Ziemssen (in his 
work upon Electricity, )86G), and more recently by Erb (Arch, f. klin, 
Med., XV. Bd., 1 H., 1874). 

The peculiarities and modifications of the electrical phi 
rheumatic facial paralysis are interesting, not only from a theoretical 
also from a practical point of view. 

Electrical exploration in rheumatic facial paralysis enables us to do** 
termine various degrees of change in the nerves and muscles. In mild 
forms (from simple swelhng of the periosteum in the Fallopian aqueduct), 
the muscles and nerve-fibres do not present, even after the lapse of a 
week, any appreciable modification of their faradic and galvanic excitabil- 
ity. In moderately severe forms, the electrical excitability of the nerve- 
fibres is simply diminished, the farad o- muscular contractility is abolished, 
and the gal va no- muscular contractility increased; in all these cases, there 
are slight changes in the nerves, which affect their electrical excitability 
but slightly, while in the muscles profound changes develop with which 
we are already acquainted. In severe forms (with facial neuritis), both 
nerves and muscles present very marked changes. In the nerves, the 
faradic and galvanic excitability diminish from the beginning of the par- 
alysis until they completely disappear; the nerve may, nevertheless, pre- 
serve its galvanic excitability in some branches. The return of the ex- 
citability of the nerves occupies a longer or shorter period, irrespective 
of their excitability to the will. In the muscles, the faradic and galvanic 
reactions diminish at the beginning of the paralysis. From the end of 
the second week, the faradio excitability disappears, while the galvanic 
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excitability increases {Baierlacher, Schulz, Neumann, Ziemssen, Ro. 
sentliul, Erb, Eulenburg), According to Erb, tLe nieclianical excitability 
is also increased. In proportion as improvement progresses, tbe eilects 
of the galvanic current diminish, and the reactions of the muscles to the 
faradic current and to the will usually increase, 

Neumann and KoenigBberg ftcst pointed oat the following taote with regard to the 
phyBJologicnJ reason of these pacnliar elettrical jilieiiomenii (thej are also produced 
in lead and traumatic paiuljiiea) : if there is abseiioe of fBrado-mLUiCular wiUi pieset- 
Tation of ^vono-musoular exoitabilitj, this peculiar phenomeuori is recoguiKed in a 
definiK manner, not by currents of different direction which rapidly follow one an- 
other, nor by revetBal of the cnrrent, but only by one of a certain duration, such 
Btt the cooBtant galvanio current. If the ^vanic current is Tendersil almost inBtonta- 
neouB by meana of any mechaniBm, no contrnotions will be produced. Similar pe- 
ouliaritiea were then obaeired by Neumann upon eihansted muBcleB and hy Brueuke 
upon frogs poisoned with curare. Much weaker induction corrents were required In 
a foot which hod been pievionaly tied, than in one which had been subjected to the 
aotvon of the poison, while the latter, on the other hand, reacted to weak currents 
of a galvanic pile. The galvanio current of a rapidly rotated Volta's wheel produced 
tetanias of the mtact limb while the poisoned limb remained quiet 

The ^fOf/wosis of rheumatic facial paralyses is usually favorable. la 
children and in young, healthy individuals, facial paralysis from exposure 
often recovers spontaneously. In these forms, no marked modification 
of faradic and galvanic contractility, or of the excitability of the nerve- 
fibres, is observed during the first and second weeks. The moderate 
forms (with slight diminution of the excitability of the nerves, abolition 
of the faradic reaction of the muscles, increase of their galvanic reaction) 
terminated favorably at the end of four or six weeks. In severe cases 
(with complete abolition of the excitability of the nerves and abnormal 
electrical reactions in the paralyzed musclesV there are serious disturb- 
ances of nutrition (neuritis), the repair of which demands weeks or even 
months (six to nine months). Certain facial paralyses of the latter class 
pass into a chronic stage and become incurable. Electrical treatment 
will then merely improve the play of the features and diminish the dis- 
tressing sensation of muscular tension. The treatment consists, in recent 
cases, of vapor baths followed by a facial douche of moderate tempera- 
ture, and the internal administration of iodide of potassium. In old 
forms, strychnia, administered with the necessary precautions, gives 
giood results (endermic or hypodermic method, doses of two to five milli- 
grammes in adults, and less in children). But electrical treatment con- 
stitutes the most efBcient remedy at our command. 

In recent cases, we may employ the secondary induction current, for 
three to five minutes at a sitting, to the paralyzed muscles or nerve- 
fibres. We must avoid the use of currents with strong tension and rapid 
interruptions, since they may produce electrical muscular stiffness from 
over-stimnlalion. In order to relieve deformities which may have been 
acquired during treatment, we may use, according to Remak, stabile 
constant currents of ten to twenty Siemens' elements. Recent contrac- 
tures may disappear under the use of this measure, but old ones can 
only be corrected by myotomy or by producing faradic contracture of 
the homologous muscle (Duchenne). In applying the galvanic current, 
the anode is placed upon the cervical vertebrte and the cathode upon the 
paralyzed muscles. In order to stimulate the facial nerve or its branches 
the anode is placed in the mastoid fossa and the cathode is moved over 
the pes anserinus or the other nerve-fibres (upon the temple for the supe- 
rior muscles, outside of the zygomatic arch for the lids and upper lip, 
upon the ramus of the jaw for the chin and lower lip. (Fig. SO.) 
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Galvanic stimulation of the buccal cavity (the anode upon tho mncoua 
membrane of the cheek, the cathode upon the paralyzed musclcH) recom- 
mends itself, according' to my observations, on account of the more ready 
penetration of the current into the muscular layers, and because it re- 
<juires a smaller number of elements to produce contractions, a matter of 
portance in the neighborhood of the eye. In obstinate cases, which 
3 complicated by deformities of the face, it is advisable to alternate 
galvanization of the nerves with faradization of the muscles. Landoia 
WLnd Mosler cured one of these cases {Bcrl. klin. Wsehr., 18C8) by simul- 
taneously applying a descending galvanic current, and an induced cur- 
rent at the negative pole (electro-tonic faradization). 

4. Traumatic facial paralysis results from various lesions, such as punc- 
ture, sword-cut, gunshot wound, blows upon the cheeks (Brodie), com- 
yression by forceps, section of the nerve in operations, compression by tu- 
mors and deep cicatrices (aa in suppurations of the parotidj. According 
■to the intensity of the traumatic cause, there will be complete facial pa- 
ralysis or merely paralysis of certain branches and of tho corresponding 
muscles. 

In the anthropoid apes, in whom the mouth is also closed by a 
aphincter, facial paralysis acts as in man (Shaw and Belli, while in doga, 
cats, and rabbits, section of the facial nerve causes a deviation of the face 
towards the paralyzed side. Schiff explains this by the fact that there is 
a solution of continuity in the sphincter of the upper lip, which thus forms 
a. sort of natural hare-lip. In two half-grown rabbits, in whom Bruecke 
(Vorles. u. Physiol., II. Bd,, 1873) had extirpated the facial nerve at its 
exit from the Fallopian aqueduct, Schauta found, at the end of several 
months, a paralysia of the corresponding half of the face with loss of fara- 
dio and increase of galvanic excitability. In one of these animals, the 
paralysed muscles were found atrophied with disappearance of the trans- 
verse strije and production of connective tissue. 

To judge from two of my observations, and from a case published by 
Ziemsaen, the voluntary movements and faradic excitability disappear in 
those muscles to which the injured nerve-fibres are distributed, with pres- 
ervation and often with increase of the galvanic excitability in the first 
weeks which follow section of the facial. 

Those remarks are confirmed by Erb's observations upon beginning 
muscular degenerations following section of the nerves. 

The nerve-fibres lose their irritability to both currents. Stimulation 
of tho tiorve-trunk only produces contractions in those muscles which re- 

Sond to tho faradic current; some muscles roact to the will but not to 
metrical stimulation. 

As the conducting power of the nerves is gradually re-established, their 
electrical irritability usually reappears more quickly in the trunk than in 
its branches. In the beginning, there may be increase of reaction to the 
galvanic current and of electro-muscular sensibility. 

Pathological data agree with the results of experimentation. After 
killing the nerves with curare or the vapor of oonicine, we also find the 
nervous irritability disappear, although the muscles preserve their electri- 
cal reactions (Schiff, Wundt, Fick, Bruecke). 

Traumatic facial paralyses are very rebellious and require months for 
the completion of recovery, voluntary motion being re-established more 
rapidly than the electrical excitability. The best method of treatment is 
the alternate use of the constant and induced currents. 

5. Syphilitic facial paralyses, when they result from an affection of the 
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cerebral subBtnnce, assume the characteristics of intra- cerebral paralyses, 
Oo the other baud, specific lusions of the facial nerve at the base of the 
brain are of a peripheral nature, according to the electrical iiivestigatiou 
of Ziemssen (Virch. Arch., 13 13d., 1858). 

In tbe fiatient in qae«ttoii, aftei the appearance of eecoadaij syphilia, diplopia de- 
Teloped, followed bjconiplet« paraljaia of the rig-ht facial nerve, the patheticuB. botS 
extenul motor-oculi, incomplete paralysis of the lacial and mot^r ocali commanis on 
the left «ide, and of the majority of the Qnxon and exteoBors of the hand. Fatsdio 
ezploFBttan showed an abolition of electriorU coatractility in the parulyzed mnBolea, 
and a conaidetable diminution in tbe musotea wbicb were merely paretic (thie cou- 
finnod the diagnoalB of an extra- cecebral syphilitic affection). At tbe aucopay, the re- 
maioB of a chronic iuSnmmatioo of the pia mater were found at the base of the brain, 
attended with emdation and fommtion of connective tieaue, the retraction of whioi 
bad Btrangnlated tbe facial nerve ; ia the oenlrul end there was a moderate acDumoll- 
tion of fatty grajialea, and, in the yeripher.!! portion a degeneration correspooding » 
tbe compression i tbe paralyzed muscles had undergone fatty deg^neratioa. 

In one of my observations, after several relapses of syphilis, periostitis 
occurred in the tibia and in the mastoid process of the left temporal bane; 
the left facial nerve was paralyzed, with the exception of its upper braoch. 
The nerve-trunk did not respond to the faradio current, and the musclei 
only contracted feebly. Davaine published a case which was simikr Id 
this in several respects. 

In another case observed at Prof. Siground's clinic, the faradic excits- 
bility of the nerve-trunk, like that of the muscles, was abolished in the 
paralyzed half of the face. Although the galvanic current produced mue- 
cnlar contractions, the irritability of the nerve-trunks had, on the other 
hand, considerably diminished, and was only manifested with a very 
strong current (twenty-four Siemens' elements). These facts led me to 
diagnose a morbid process compressing the nerve-trunk itself (probdily 
in the bony canal of the nerve). The examination of the ear had been 
previously made by a specialist, Dr. Gruber, who determined the exist- 
ence of syphilitic otitis with exudation into the Fallopian aqueduct, bn( 
without lesion of the tympanum. 

6. 1 have seen one case of diphtheritic facial paralysis (vide p. 149, 
Vol. I.), in which electrical exploration gave the same results as in peri- 
pheral paralysis. 

We shall now mention the principal complications which may oocoriii 
the various kinds of pteripheral facial paralysis, and which are importint 
in diagnosing the position at which the nerve-tibres are affected. 

a. Paralysis of the posterior auricular nerve, with abolition of th« 
functions of the occipital nerve and of tjie retractor muscles of the ear oo 
the paralyzed side. Erb has recently discovered (loo. cit.) a much moM 
characteristic sign of this paralysis, viz. : abolition of faradic and incresfC 
of the galvanic excitability of the muscles. This paralysis indicates tjiil 
the lesion is situated outside of the Fallopian aqueduct. 

b. Paralysis of the chorda tympani: According to the views expressed 
in the preceding chapters, the fibres of the chorda tympani, contained in 
the facial, furnish the sense of taste to the anterior portion of thetongne, 
Numerous examples of facial hemiplegia attended with abolition or dimi- 
nution of taste in tlie corresponding half of the tongue, are found in old 
and recent medical literature. 

I have reported (W. Med. Presse, 1868, obs. 7) a case of rheumiUa 
facia! paralysis on the left side, with cephalalgia, noises in the ears, and 
tingling in the tongue; upon rubbing the left half of the tongue with 
powdered sugar, or upon smearing it with syrup, the patient perceived 
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an acid taste; crystals of sulphate of magnesia appeared acid and bitter, 
sad the tincture of opium also tasted bitter; on the right side, gustation 
was normal. The salivary secretion is sometimes diminished {with a sen- 
sation of unilateral dryness), a fact which is explained by the simuitane- 
0U3 implication of the secretory nerves which the facial sends to the par- 
otid and submaxillary glands. The preceding symptoms indicate that the 
lesion is situated in the Fallopian canal, above the point of emergence of 
the chorda tympani. 

c. The paralysis of the nerve supplying the stapedius below the geni- 
oul&te ganglion produces hyperakuaia (Willis) or hyperseathesia of hear- 
ing, and has been observed by Roux, Wolfj and Landouzy, and more re- 
cently by Kitzig and Lucae. The subject was discussed in detail in a 
preceding chapter on neuroses of the acoustic nerve. 

d. Paralysis of the nor\-us petrosus superfieiahs major; In addition 
to the paralysis of the external muscles of the face, a deviation of the 
velum palati with difficulty of movement in it has been observed, together 
vith an alteration in taste. The site of the lesion is at the intumescentia 

fangliformis, at the entrance of the gustatory fibres and exit of the motor 
bres of the pillars of the palate. Mere deviation of the uvula is unim- 
portant, as we have previously shown. 

e. We may finally mention difficulty of hearing with abnormal acous- 
tic reactions. Acoustic hypertesthesia with abnormal reactions is also ob- 
served at times. 

In conclusion, it only remains for us to discuss double facial paralysis. 

Bilateral paralysis, which was recognized by Bell, Sanders, Grisolle, 
and Romberg, has been more thoroughly investigated by Davaine, Trous- 
seau, and Wachsmuth. According to Schiff, if both facial nerves are 
divided, the animals are unable to close the mouth, the cheeks remain 
flaccid even during the movements of mastication, the food introduced 
into the mouth in part falls outside, while another part lodges between 
the cheeks and gums. Hence arises great difficulty in the formation of 
the alimentary bolus and in deglutition. In man, facial diplegia causes 
immobility of the face and fixity of the features; the cheeks and labial 
coniTnissures are drooping; the alfe nasi, deprived of mobility, collapse 
mechanically during deep inspirations, together with the cheeks, which 
are also puffed out by the expired air. The nasal character of the voice 
and the defective pronunciation of the labials render speech almost unin- 
telligible; when the head is slightly bent forwards, the salvia trickles out 
between the opened lips. Mastication and deglutition are greatly inter- 
fered with, the food is arrested in its passage and the patients are obliged 
to push it into the pharynx with the fingers. 

The central form of facial diplegia is sometimes observed in labio- 
glosso-pharyngeal paralysis (from implication of the facial nuclei) ; it may 
exist to a less marked extent in certain chronic cerebral diseases. The 
paralysis may also he peripheral and due to various intra-cranial, but 
extra-cerebral, affections of the facial nerves. Thus, basilar tumors, exoB- 
toees of the basilar process, aneurisms, and meningeal exudations, may 
produce atrophic degeneration of the facial nerves from compression, and 
the adjacent nerves do not always escape. According to Jaccoud and 
Pierreson (Arch. Gen., 11. Bd., 18G7) the facial, like other nerves, some- 
timea atrophies spontaneously from hyperplasia of the connective- tissue 
and development of amyloid corpuscles. Peripheral facial diplegia may 
also be due to disease of the petrous portion of the temporal bone (infiam- 
matioQ, caries, necrosis, or syphilitic otitis). 



CLINIOAI, THEATBE OIT 

In a case observed by Ehrmann, double facial paralysis followed bilate- 
ral tubercular otitis. The autopsy revealed simply caries of the middle ear, 
the Fallopian canals being perfectly intact; the neurilemma of the nerves 
contained a large niimberof pus globules (participation of the sheath of the 
nerve in the inflammation of the middle ear). Finally, facial diplegia may 
be of rheumatic origin, the cold either acting at the same time upon both 
halves of the face, orthe paralysis involving first one side and then the other. 

The diagnosis of peripheral facial diplegia does not present any diffi- 
culties, if we are able to eliminate central causes. In double facial paral- 
ysis of rheumatic origin, the movements of the tongue and the timbre of 
the voice are unaltered, and the disturbances of deglutition diminish when 
the nares are closed. The proff/iosis depends upon the nature of the dis- 
ease. TVealment may be ineffectual in certain peripheral forms. In a 
case of double paralysis of the face published by Baerwinkel (Arch. 1 
Heilk., I. Bd., 1867), the paralyzed muscles on the right side were insen- 
sible to the faradic, but sensible to the galvanic current; on the left side, 
the electrical reactions were normal. Cephalalgia, diplopia, and uncer- 
tainty of gait were also present. After ten months of electrical treat- 
ment, recoverv was almost complete. 
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c. Diseases of the Sypogloseal Nerve. 

Spasms involving the territory of the hypoglossal nerve are very rarely 
of a peripheral nature. As a rule, they accompany serious disorders, sucn 
as epilepsy, hysteria, chorea, meningitis. Partial clonic spasms (6bril!ary 
tremor) sometimes occur in progressive muscular atrophy, neuralgias of 
the lingua! nerve and convulsive tic. The spasms of the tongue are, there- 
fore, due either to central or peripheral causes. 

Paralysis of the hypoglossal nerve is also rarely of peripheral origin, 
as in tumors at the base of the brain, compression of the hypoglossus 
at its point of emergence, and in extirpation of tumors of the tongue, 
when some fibres of the nerve have been injured in the operation. 
Paralysis of the tongue is usually unilateral, of central origin, and is ob- 
served in hiemorrhage, embolism, softening, cerebral tumors, prcgresaive 
paralysis of the insane; in labio-glosso-pliaryngeal paralysis, it may pre- 
sent various stages up to complete abolition of motion; in progressive 
muscular atrophy, it is accompanied by signs of atrophy. 

After seotion of the hypoglossus in animals and in unilateral glosso- 
plegiii in man, the tongue when protruded deviates to the diseased side. 
Schiff attributes this fact to the predominance of the genio-glossus on the 
sound side, which directs the tip of the tongue towards the opposite side. 
When the tongue is drawn backwards, the action of the stylo-gloss us draws 
it towards the sound side. 

Paralysis of the tongue, in its various forms, should not be mistaken 
for those cases in which language is affected by disorders of co-ordination, 
or by disturbance of the centrifugal conducting power, as in localized 
affections of the motor ganglia, pons and floor of the fourth ventricle (le- 
sions of the nucleus of the hypoglossus or of its ascending root-fibres). 

The prognosis is unfavorable in the majority of eases. The treatment 
of lingual paralysis consists in the restoration of the energy of the nerve- 
centres. The functions of the tongue may sometimes be improved by 
the prudent application of the galvanic current through the head, or by 
combining local faradization or galvanization of the tongue and hypoglos- 
sus with invigorating hydro-therapeutic measures. 
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CHAPTER XL VI. 
C. — Diseases of the Mixed Ckanial Nerves. 
(TrigeniinuB, Pneumogastric, Spinal Accessory.) 



, Diseases of the Trigeminal JVerue. 



The various aEFectiona of the fifth pair of n 
anesthesia of the sensory branches, and tonic o 
lysis of the third branch. 



rves include neuralgia or 
clonic spasms, and para^ 
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1. NEURALGIA OF TOE TEIGEMDTUB. 

Neuralgia of the different branches of the trigeminal nerve (proso- 
palgia, facial pain of Fothergill, tio-douloureux) has attracted the atten- 
tion of physicians siuce a very early period. 

The anatomicai changes in the nerve or its surrounding tissues in 
prosopalgia, embrace the following lesions ; chronic hypenemia and red- 
ness of the neurilemma, thickening of the neurilemma following neuritis, 
partial granular degeneration of the myeline, enlargements and nodosities 
upon resected branches of the nerve (connective tissue enclosing the 
nerve fibres as in the enlargement of the nerves in amputation stumps), 
periostitis, concentric hypertrophy (Gross), osteophytes or caries of the 
osseous canals, exostoses upon the roots of the wisdom tooth (Thompson, 
Glasgow Med. Journ., 18C7), very rarely exostoses in the cranial cavity 
or upon the petrous portion of the temporal bone, which penetrate into the 
Gasserian ganglion (Chouppe). Finally, inflammatory changes may be 
found in the various ganglia of the trigeminus: the sphe no- palatine 
ganglion (Carnochan), Gasserian ganglion (Wedl's case, with calcareous 
degeneration and considerable development of vessels), neuroma of the 
Gasserian ganglion with a prolongation through the dilated foramen 
ovale, finally, compression of the trigeminus by cerebral neoplasms. In 
many cases of prosopalgia, no organic changes were found in the nerves, 
but the immber of these cases will diminish as microscopical examinations 
are more frequently made. 

Among the symptoms of tic-douloureux, pain is the most important. 
Very frequently, a more or less disagreeable sensation may exist for a 
long time before the development of a true paroxysm. In some cases, 
however, the paroxysm develops suddenly. The pain is usually extreme- 
ly violent, and the patients describe it as burning, piercing, shooting, or 
compare it to a concussion of the brain. The pains often appear spon- 
taneously or they are produced by excitement, slight friction, or prioklng 
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o£ the cheeks, a gentle current of air, or even by speaking. One of t 
most distressing forma is that in which the pains are called forth by H 
tnovementa of mastication and deglutition. The patients hardly i' 
Hwallow a little fluid food and neglect cleansing the mouth, thus o 
a bad odor from the accumulation of tartar. 

The pain of prosopalgia may be continuous, in which event it is n 
fested with less violence, and by a sensation of compressioii or burDing, 
or it may appear in the form of dreaded paroxysms, increasing in intea- 
sity and frequency, and very frequently radiating from certain points 
towards the centre, more rarely towards the periphery. The continuous 
painB are usually found in certain situations which have been called 
puncta dolorosa by Valleix. These include, in the course of the first 
branch: a frontal point at the emergence of the frontal nerve, & palpe- 
bral point upon the upper lid, a supraorbital point, corresponding to the 
nerve of the same name, a point at the outer angle of the eye, pertaining 
to the lachrymal nerve, and two points upon the lateral surface of thfl 
nose, an upper one, corresponding to the inner angle of the eye and along 
the subtrochlear nerve, and a lower one, at the union of the nasal booe 
and triangular cartilage, corresponding to the ethmoidal nerve. In the 
territory of the second branch are found: the infraorbital point (for tlie 
nerve of the same name), a malar point over the zygomatic arch, a maxil- 
lary point at the anterior border of the masseter muscle (corresponding 
to a filament of the ptery go-palatine nerve), a palatine point for the 
descending palatine nerve, and a gengival point upon the anterior or 
poatorior surface of the gams, corresponding to the anterior, median, or 
posterior branches of the superior dental nerve. In the course of tfaa 
third branch are found the following: a temporal point in front of the 
tragus, a parietal point at the union of the frontal, superficial temporal 
and occipital nerves, a maxillary point in the region of the temporo-mai- 
illary artioulation, a lingual point for the lingual nerve, and a mental 
point upon the chin. 

Frequently, the patients indicate of their own accord these painful 
points, pressure over which causes cKcessiv-e sensibility, which may in- 
crease until a paroxysm appears. Painful points are also found upon 
pressure over the spinous and transverse processes of the upper cervical 
vertebne (Trousseau's " point apophyaaire "). The attacks of pain 
usually start from the puncta dolorosa, which we have mentioned, and 
then extend in a centripetal or centrifugal direction. In certain cases, 
however, these points are not noticed by the patients, nor can they be de- 
tected in the intervals between the paroxysms. These forms of neural^ 
are usually of central origin. 

The motor aud vaso-motor complications of prosopalgia consist of 
reflex facial spaama upon the affected side (more rarely on the healthy 
side), and of irradiated sensations in the occiput, neck, shoulder, thorax, 
and limbs. Prosopalgia is also accompanied by disorders of secretion, 
in consequence of the relations of the branches of the trigeminus with 
the vaso-motor fibres. In neuralgia of the first branch, they consist of 
an increase in the lachrymal secretion, especially at the close of the 
paroxysm, from relaxation of the vessels of the lachrymal gland; in af- 
fections of the second and third branches, of a hypersecretion of nasal 
mucus and saliva, the vessels of the Schneiderian membrane being in- 
nervated by the vaso-motor fibres of the trigeminus, and the latter 
stimulating, by reflex means, the submaxillary gland (according to Lud- 
wig's and Kahn's experiments). A secretion of sweat also occurs npon 
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the affected aide of the face, the trigeminus containing' nerve-fibros going' 
to the cutaneous vessels. 

Other vaso-motor disturbances may also occur in neuralgias of the 
fifth pair, such as swelling, redness, elevation of temperature upon the 
affected side (Schuh), and a tendency to erysipelatous uitlammations (An- 
8tie). Zona, discoloration of the face, and roughening or faliiug out of the 
hairs, are sometimes observed. Ophthalmia, due to an afTection of tho 
trigeminus, has been discussed in the chapter on tumors of ihc base of the 
brain, but we shall again recur to this subject in detail. Among trophic 
disorders Romberg, Notta, Brodie, and Niemeyer have observed an hyper- 
trophy of the affected cheek. Unilateral atrophy of the face, which 
rarely accompanies neuralgia, will be discussed in the chapter on tro- 
phoneuroses. 

The caiiaea of the disease are as follows: tumors of the middle cerebral 
fossa and of the base of the brain (with neuralgia in case of prolonged 
irritation, and aniestbesia in degeneration of the nerves), foci of suppu- 
ration, tumors of the pons, aneurisms of the carotid in the sella turcica 
(Romberg), and morbid processes around tho Gasserian ganglion. While 
I was a student I saw, at Schuh's clinic, a case of prosopalgia of nine 
years' duration; the mylo-hyoid nerve was resected, but the internal max- 
illary artery was cut during the operation and tho hirmorrhage necessi- 
tated the ligature of the primary carotid. The patient died at the end of 
four months from purulent infection, and, upon autopsy, a steatoma waa 
found as large as a hazel-nut at the point of emergence of the trigeminus^ 
which the tumor surrounded like a ring. Facial neuralgias sometimea 
occur in diseases of the cervical cord, ataxia and hysteria (irritation of tbe- 
fibres of the trigeminus which originate in the posterior column and most 
inferior portion of the medulla oblongata), A frequent cause of neural- 
gia is periostitis of the bony orifices traversed by tho trigeminus. Ac- 
cording to Hyrtl, the branches which pass through narrow osseous canals: 
(supraorbital, infraorbital, zygomatic, superior and inferior dental) are 
often affected with neuralgia, while those which have free exit through 
the spheno-palatine fissure are rarely involved. We have previously 
referred to exostoses of the cranial bones and msxillre as causes of this 
affection; tumors of the jaw may also act in the same manner. Exposure 
constitutes the most frequent among the occasional causes. 

The greatest namber of nearnlgias and their relopKeB occur in the cold montha 
Next to Bciatioa, nencalgia of the trit'eoii'iuH is nioft frequently produced I17 cold. 
TrttumfttiBio (foreign bodies, jjcatricea following wounda of the face) is a very nira 
cause of this uffection. 

Womeu, eapeciallf in early life, ore more subject to tlc-donlouieax than men. 
The largest number of caBea occur between the ages of thirty and fifty years. Nerv- 
OBs indWiduBls of on irritable temperament posee^B on etpecjiil predispoBition. Ex- 
amples of heredity are very laie. We BOmetimex observe at sn sdvanced age iatense 
tsolal neuralgias, aooompaniBd by reflex Bymptoina and an abnormal mental irritability 
(TraasTCBu'a epileptiform neuralgia!. Several tiraca. also, 1 have Been old men (sixty 
to sevens years o( age) Buffering from melancholia, complicated with oeuralgia of the 
dental branches ; these oaseB mast be attributed to senile chanfres in the tisBues (oBseooa 
canals or arteriesj. In malarial districts supraoibital neuralgia (metapodynia) is often 
observed, nuining the courge of intermittent fever, and is regarded by phjBloians as a 
latent fever. But tbe enlargement cf the spleen is almost always wanting in these 
cawB. and when it eiists, may be dne to a previous attack of intermittent fever. 
Fnithermore. the effeola of qniniue do not cstabliah the identity of these neurElgiaa with 
intermittent fever, but the drug merely acts nn in periodical affections in general. It 
is more proper, therefore, to admit that the influence of malaria may give rise to certain 
neuralgias which, by their fel)rile and intermittent course, present analogies with in- 
lemittent fever, but do not oonstitate a latent form of the latter diteaee. 
Vol. IL— 14 
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The oourse of trigeminal neuralgias is extremely variable. The aonte 
forms present a very regular type ; on tlie other hand the chronic fi 
have an irregular course and are composed of a series of attacks follo' 
one another rapidly, varying from thirty seconds to one minute i 
tion, and forming in reality a very long paroxysm. The patients may 
thus tormented for days or weeks, then the pains disappear for a. peril 
which is often quite long, to reappear again under the InQuence of change 
of weather, a draught of air or mental excitement. Not infrequently the 
disease is followed by general excessive hyperesthesia or by psychical 
disorders. The patient is often a veritable martyr and is sometimes led 
to commit suicide. 

The diagnosis of tic-douloureu.x frequently offers great difficulties, 
less to detect the neuralgia than to determine its nature and origin. The 
paina correspond to the anatomical distribution of the trigeminus, occur 
in paroxysms, and often present (but not always) certain paiuful points, 
Its intra-cerebral origin is chiefly recognized by the following signs: ab- 
sence of the puncta dolorosa in the intervals between the paroxysms, ap 
pearanoe of these points during the paroxysms, general excessive hyper 
lesthesia, extensive reflex muscular contractions (in the face and limbs) 
during and after the attacks, psychical excitement or depression. When 
the lesion is extra-cranial, the nerve-fibres accessible to exploration usu- 
ally present, outside of the paroxysms, some point which is peculiarly 
sensitive, and pressure upon which may even produce a paroxysm; tk 
pain usually occupies the distribution of a certain nerve-fibre and exam- 
ination sometimes reveals a peripheral aHection. In many cases, the 
diagnosis is merely possible with a greater or less amount of probabilitj, 
and we can only arrive at greater certainty after prolonged observation. 

A certain amount of attention is often necessary in order to avoid 
mistaking prosopalgia for other analogous affections. It is most frequently 
mistaken for the pain arising from decayed teeth, but a careful explora- 
tion of the teeth by means of a sound or cold water will soon disclose the 
diseased tooth or root. If the latter is removed, the pains will disap- 
pear, while true trigeminal neuralgia is aggravated by extraction of the 
teeth. Inflammation of the temporo-maxillary joint, or of the antrum af 
Highmore during an attack of coryza, may give rise to acute pains in th« 
face, but they are not situated along definite nerve-Rbres. Their origin 
is furthermore recognized by the detection of swelling or distention of 
the inflamed parts, and the pains disappear after spontaneous or artificial 
opening of the abacess. Migraine (hemicrania) is distinguished from tlc- 
douloureux by the gradual increase of the pains, the shorter duration of 
the attacks, their much rarer appearance, their renewal at the menses, 
the frequent coexistence of vaso-motor disturbances, the unilateral dila- 
tation of the pupil, by the frequent appearance of vomiting, and' finally 
by the absence of painful points which are usually replaced by circum- 
aoribed hypenesthesia. The pains which radiate into the face and are 
sometimes observed in chronic leucorrhcea and uterine diseases, are readily 
distinguished from prosopalgia by the character of the local phenomena, 
the absence of puncta dolorosa, and by the general hypersesthesia. In 
Cerise's case (Annal. Med. Psychol., May, 1845), the facial pain disap- 
peared after the extirpation of a fibroid tumor of the uterus. 

Neuralgias of the fifth pair, due to cerebral tumors, are complicated by 
diplopia, vertigo, chronic cephalalgia, symptoms of neuro- retinitis, spasms 
and paralyses in the limbs; there are no puncta dolorosa in the face. In 
basilar tumors, in which trigeminal ueuralgia usually terminates in 
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theaia, other adjacent nerves are affected at the same time, and we observe 
the tumor symptoma with which we are already acquainted. Facial pains 
in spinal affections are accompanied by vague neuralgias in the arras or legs, 
genital irritation, motor exhaustion, etc. Hysterical facia! neuralgias 
occur in company with other characteristic symptoms of liysteria, and 
saturnine pains are combined with other signs of loud poisoning. 

The prognosis varies according to the nature, intensitx", and chroiiiclty 
of the neuralgia. The central forms will not yield spontaneously unless 
the nerve undergoes destruction. Acute, periodical facial neuralgias 
offer the best chances of recovery. Among tne chronic cases of an irreg- 
ular type, those in which the pain occupies a circumscribed region and m 
which there are puncta dolorosa, may be improved or cured by a surgical 
operation. In the absence of these symptoms and especially when the 
affection has lasted for a long time, the chances of recovery diminish, and 
many of these cases continue for life. As a rule, the proportion of re- 
cOTeries is greater in young than in old people, 

A fatal termination is extremely rare, but the pain, insomnia, and in- 
sufficient alimentation may sometimes give rise to a serious diminution of 
the vital energies. In certain cases in which surgical interference has 
been resorted to, death has been due to gangrene of the wound after 
operation, to metastatic abscesses, or to erysipelas with meningitis. 

In the treatment of prosopalgia we must pay especial attention to the 
nature of the affection. In recent and periodical neuralgias, benefit is 
usually derived from large doses of quinine. If good results are not ob- 
tained after this treatment has been continued for three or four days, it 
is useleaa to continue it. Sometimes the combination of quinine and 
opium succeeds better; finally, if this also fails, we may prescribe five 
or six drops of Fowler's solution every three hours. If there are signs 
of periostitis, resort must be had to iodide of potassium and to local 
bleedings. Iron is preferable in chlorotic patients, in whom facial neu- 
ralgia is merely a radiated pain. Metallic preparations have almost en- 
tirely lost their former repute. Ointments of veratrine (TurnbuU, 0,10- 
0.20 to four grammes) or of aconitine (Watson, O.OT-0.15 to four 
grammes), applied for several minutes over the seat of pain, merely pro- 
duce momentary relief. Fumigations with substances rich in essential 
oils, practised daily for several months upon the affected side of the face, 
have a soothing effect. I saw one case recover after this treatment had 
been continued for nine months. 

In chronic forma o^ an irregular course, derivatives are still frequently 
employed (revulsive plasters, Valleix' flying blisters, .lobert's transverse 
oanterization, frictions with croton oilj. Subcutaneous injections of a 
strong solution of nitrate of silver are also employed in the neighborhood 
of the affected nerve; thetr effects are nil or only of short duration. In 
the majority of cases, hypodermic injections of morphine constitute & 
niieful palliative measure. They promptly relievo the violence of the 
pains and may be repeated two or three times daily for months without 
the disturbances of digestion, which are almost always produced by the 
internal administration of opium in large doses. But, after a certain 
length of time, the subcutaneous injections also lose their efBcacy. I 
have seen two cases of frontal and supraorbital neuralgia, lasting for 
several months, which yielded after the use of subcutaneous injections of 
morphine for a few weeks. The disease lias not reappeared at the end 
of two years, 

ig the newer remedies, electricity and hydrotherapeutics are 
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osntion, on account of its great tension; the painful points are touched' 
with an electrode in the form of a brush, until a slight ervlhema appears. 
In using tlie less irritating constant current, the anode b applied over 
the cervical vertebne or under the mastoid processes, and the thinner 
cathode is placed over the puitcUt doiorosa (with an increasing cSn^nt). 
The influence of the galvanic currt^nt upon the circulatory and trophic 
phenomena is sometimes successful even in inveterate forms, as I have 
observed in several cases and as has been contirmed by Niemeyer, Wies- 
ner, etc In the majority of cases, we at least obtain some improve- 
ment; the attacks become less frequent and intense and, if a relapse oc- 
curs, the patients demand a renewal of the treatment. But, in certain 
chronic forms, electrical treatment fails completely. Hydrotherapeutic 
measures (da.ily moist packs from fifteen to thirty minutes' duration, fol- 
lowed by cool half baths with affusions) have often furnished good re- 
snlts in relieving the morbid excitability of the nerves of the face. But 
irritant measures (cold-water douches, etc.) should be completely pro- 
scribed. 

If all these methods of treatment have failed, surgical interference 
constitutes the onlv means left at our comniand. The useleasnesa of sim- 
ple neurotomy has caused it to be almost entirely abandoned. At pres- 
ent, the only operation resorted to is excision of the nerves (neurectomy), 
and the portion removed should measure, according to Bruns, at least i 
centimetre in length. As trigeminal neuralgia generally involves the 
second branch, this nerve is most frequently operated upon, and in order 
to approach the source of the neuralgia, the nerve is often eicified at its 
exit from the foramen rotundum, with the object of separating its branches 
from all commumcatiou with the brain. 

According to Bruns, the operation is indicated when the pain occu- 
pies a fixed position and a small extent of surface; when the paroxysm* 
are provoked bv external causes acting upon the peripheral terminations 
of the nerves; m those cases in which the cause of the disease is situated 
at a point beyond which the nerve is accessible to the bistoury; in cases 
attended with intolerable pains, which threaten to destroy the vital ene^ 
gies of the patient. The possibility of relapse should not militate against 
resection. 

Although its curative action may only extend over a period varying 
from a few months to two or three years, the resection prolongs life for 
several years without presenting, in the majority of cases, any seriom 
dangers. 

According to the latest statistics of Bruns and A. "Wagner, among 
one hundred and thirty-five cases of neurectomy, the operation failed nine 
times; death occurred in six cases, relapses at the end of several months 
thirty-two times, at the end of several years (up to the third year) twenty 
times; no relapse at the end of several months eighteen times, at the end 
of several years twenty-three times; the duration of recovery was not 
mentioned in twenty- four cases. 

We may finallv mention ligature of the carotid, the impetus to the 
performance of this operation being due to the diminution of the pains 
observed upon compression of the carotid. It was proposed by Nussbaum 
and performed successfully eleven times. Patruban had six recoveries 
among seven cases, one case terminating fatally. Further surgical ob- 
servations are necessary in order to enable us to determine the value of 
ligature of the carotid as a radical operation. 
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a. SPASMS OF THE TKIGEMINUS. 

After having considered the phenomena of raorbid irritation in the 
sensory portions of the fifth pair, it remains for us to discuss those which 
affect the motor portion of the trigeminus. They are known as masseteric 
spasm, or tonio or clonic spasm of the maaseter. 

Tonic spasm of the elevators of the lower jaw {temporal and masseter) 
constitutes trismus, of which we have previously spoken; clonic spasm 
alternating between tiiese two muscles and the depressors of the lower 
jaw (anterior belly of the digastric and mylo-hyoid) constitutes the chat- 
tering of the teeth in fever; 1 have also seen these spasms of the jaw in 
hysteria, combined with other clonic spasms. 

Tonio spasm of the depressors of the lower jaw is rarer and is mani- 
ifeited by the mouth being continually kept open (divaricatio maiiiire 
inf.). Tonic spasm of the lateral muscles of the jaw (external and inter- 
nal pterygoids) produces an automatic movement of the maxilla and grind- 
ing of the teeth. Leube reports a case (Arch. f. Klin. Med., I. Bd.) of 
tonio spasm of these muscles in an hysterical patient; the contraction of 
the right pterygoids earned the lower jaw to the left, and the lower teeth 
passed in front of the upper. The case recovered in three days by the 
employment of tbe induced current and the internal administration of ar- 

The causes of these spasms msy be central, such aa apoplexy, cerebral 
softening, meningitis, localized affections of tbe pons or medulla oblon- 
gata, hysteria, epilepsy, tetanus, and hydrophobia, or they may be of 
peripheral origin, following exposure, basilar meningitis, or tumors irrita- 
ting the motor portion of the Gasserian ganglion. The spasms are some- 
times of a reflex nature and may be produced hy dental pains, teething, 
and intestinal or uterine irritation. By careful examination, we will 
avoid mistaking trismus for inflammation or ankylosis of the temporo- 
maxillary joint. In rheumatic trismus, the excessive reflex excitability 
peculiar to tetanus is wanting. Trismus and tetanus of tbe new-born 
L&ve been discussed on page 92, Vol. 11. 

The prof/nosii.is favorable when the spasms are of peripheral origin, 
but doubtful in the central forms. 

The treatment of spasms of tbe jaw in the central forms must be anti- 
phlogistic and derivative; in the reflex varieties, we should endeavor to 
remove the cause of irritation. Subcutaneous injections of morphine or 
atropine and enemata of laudanum or chloroform, somerimes prove suc- 
cessful. In rheumatic trismus, recourse may be had to vapor baths, to 
the application of progressive increasing faradic currents to the muscles, 
or to stabile galvanic currents. 



3, TRIGEMINAL PARALYSIS. 

The motor and sensory portions of tbe trigeminus may be separately 
affected with paralysis; they are rarely affected at the same time. Tri- 
^minal ansesthesia, as we have shown above, may be of central origin, as 
m apoplexy, ataxia, hj-steria, and in the diseases involving the large root 
of the fifth pair between the pons and olivary bodies. We have discussed 
these conditions with the necessary detail in preceding chapters. 

At tbe present time, we have special reference to peripheral anteetbe- 
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sia, which may be caused bj disturbances of conduction or by aboliti^ 
of the local irritability of the trigeminus. The causes of this affectiotf 
are as follows: exposure, traumatism, surgical operations, caries of the 
osseous canals, suppuration of the soft parts, tumors or exudations at the 
base of the brain; it also exists in the Norwegian leprosy, described by 
Daniellsen and Boeok, and in which sclerosis of the peripheral nerves 
has been found. 

The anfEsthesia may be complete and attended wiih abolition of sen- 
sibility to oontact, pain, and temperature ; or it may be incomplete, 
strong impressions are still perceived, or some forms of sensibility maybe 
differentiated. As each portion of ihe integument of the face is supplied 
by the nerve filaments of different branches, a careful examination of the 
patient requires the use of a needle, compass, or electrical brush. 

Paralysis of the first branch gives rise to contraction of the pupil, in- 
sensibility of the conjunctiva, upper lid and integument of the forehead, 
a diminution in the sensihihty of the skin of the inferior and external 
parts of the nose, and an abolition of the tactile sense in the anterior 
portion of the nasal mucous membrane. 

Paralysis of the second branch causes a disappearance of sensibility in 
the lower lid, in the corresponding portions of the cheek and nose, in half 
of the upper lip, in the middle and posterior regions of the nasal mucous 
membrane, in the mucous membrane of the roof of the palate, velum 
palati, uvula, and in the teeth and gums of the upper jaw. 

In paralysis of the third branch, there is loss of cutaneous sensibility 
in front of the temporo-maxillary articulation, upon the outer surface of the 
ear, in the temporal region, in a portion of the external auditory meatus, 
in half of the lower lip (internally and externally), in the tongue, buccal 
mucous membrane, tonsils, teeth and gums of the lower jaw. In lesions 
of small nerve filaments, the paralysis only affects the corresponding 
cutaneous surface. 

Patients affected by anjcsthesia are very much exposed to wounds, in- 
flammations and abscesses of the peripheral parts. The gums are hypenemic 
and ulcerated, bleed readily, and may even gangrene in certain places, 
under the influence of unfavorable causes. In rabbits, in whom the trige- 
minus has been cut within the cranial cavity, ulcerations readily occur 
upon the nose, lips, palate, and sometimes upon the tongue, which pre- 
Bents white spots, or upon other parts exposed to pressure. 

The most characteristic and serious symptoms are the disturbances in 
the nutrition of the eye, which Magendie (Journ, de physioI. experiment., 
t. IV,, 1824) first observed after destruction of the trigeminus (within the 
skull) in rabbits. The symptoms previously mentioned were followed, it 
the end of eight days, by redness of the conjunctiva and iris, by cloudi- 
ness, discoloration and central ulceration of the cornea, and then by 
rupture and atrophy of the eye. The first observations of this character 
in man were published by Landmann and Charles Bell, and since then 
various other eases of purulent destruction of the eye, especially in tumors 
compressing the trigeminus in the vicinity of the Gasserian ganglion, have 
been reported, I have referred to two personal cases on p, 118 (with 
anesthesia dolorosa) and p. 137- 

The later researches of Snellen (Arch, f, hollaend. Beitr. z. Nat. n. 
Heilk., 1858) seemed to show that ocular suppuration is merely the result 
of mechanical lesions, the anresthetio conjunctiva being deprived of its re- 
flexes and its r61e as protector. In recent observations by Baerwinkel 
(Arch. f. klin, Med., XII, Bd., 1874) and Spencer Watson (Med. Times, 
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1874), in patients presenting tumor symptoms, ulceration of the cornea 
was cured by artificial closure of the lids, without auy cb&ng;e occurring in 
the facial paralysis and antesthesia. 

Other observations prove that the disturbances of ocular nutrition are 
not dependent upon antesthesia. Bock (Mueller's Arch., 1844) and Fried- 
reich (Beitr. z. Lehre v. den Schaedelgeschw., 1853) have seen cases in 
which ophthalmia developed (in patients suffering from tumor) despite 
the preservation of sensibility. We mav also refer to the experiment 
erformed by Samuel (Die trophischen Nerven, 1860, p. 61) wlio, after 
aving produced a violent irritation of the Gasserian ganglion in rabbits 
by means of the induced current, observed the development of acute 
ophthalmia, accompanied by hypenesthesia of the ej'e. 

Meissner has deduced from liis experiments (Zschr, f, rat. Med., XXIX, 
Bd.) a different interpretation of the symptoms following section of the 
trigeminus. In animals in whom the eye remained sensitive but had 
nevertheless become inflamed, the nerve was wounded in its median por- 
tion. In three other cases of incomplete neurotomy, in which the most 
internal fibres had escaped, the eye was insensible, but, although exposed, 
did not become the seat of nutritive disturbances. Neuro-paralytic ocu- 
lar inflammations are therefore due to section of the trophic fibres contained 
in the central portion of the nerve. This view is confirmed by Schiffs 
experiments (Centralbl., ISC'?) upon lesions of the trigeminus with pre- 
servation of sensibility. Sinitzin has more recently undertaken some 
extremely interesting experiments (Med. Centralbl., II., 1871). He ob- 
served that extirpation of the upper cervical ganglion of the sympathetic 
system caused the disappearance of trigeminal ophthalmia if the latter 
were not too far advanced. If the extirpation of the ganglion was per- 
formed previous to section of the trigeminus, the ocular inQammation was 
not produced. After section of the sympathetic, the eye upon the 
operated side acquired a greater resistance to external irritation; the in- 
troduction of small bits of glass produced less serious disorders than upon 
the sound side, in which the eye became readily inflamed. After excision 
of the upper cervical ganglion, there was an increased supply of blood to 
the eye, visible to the ophthalmoscope, and the temperature became ele- 
vated. 

A ^eat diversity of opinions has resulted from these numerous experi- 
ments. While some authors attribute the ophthalmia to traumatic irita- 
tion, others regard it as chiefly due to the trophic fibres of the fifth pair, 
which originate in the Gasserian ganglion. Finally, according to Charcot 
and Friedreich, the trophic disturbances in the eye are caused by an 
inflammatory irritation (descending neuritis). In an experiment performed 
by Buettner, after multiple incisions into the Gasserian ganglion and a 
purulent ophthalmia of rapid course (despite the immediate application 
of a protecting apparatus), the ganglion was found in a condition of trau- 
matic inflammation, extending into the ophthalmic branch. According to 
the recent experiments by Feuer (Wien. Med. Jahrb., t, II., 1877), kera- 
titis after section of the trigeminus is due to the cessation of the move- 
ments of the lids; the portion of the cornea situated in the fissure of the 
lids first becomes necrotic, and this source of irritation causes a reactive 
inflammation of the surrounding tissues, in order to eliminate the necrosed 
part. The artificial protection of the operated eye prevents the develop- 
ment of keratitis. We still require a careful study of experimental data 
and of human pathology in order to decide this question definitely. 

In forming a diagnosis we must endeavor to distinguish the central or 
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pariplipral origin of the trigeminal ameathesia. In the central forms, t) 
thii'd branch is uaually alone affected; we must also pay attention, in a " 
tion to the previous history, and to the co-existence of paresis or pi 
ysis, of the face, tongue jaws, or limbs. Anaesthesia from tumors at th« 
base of the brain are characterixed by cephalic symptoms, the simult* 
iieouH affection of adjacent cranial nerves, the frequent transformation a£ 
facial neuralgia into anaesthesia, the electrical reactions of the facial paral- 
ysis, and the previously mentioned trophic disturbanoea. The pre 
existence of periostitis, abscess, local tumef action, and pain, enable 
attribute the anaesthesia to periostitis or caries of the ossei 
Syphilitic, traumatic, or rheumatic agencies are readily recogii 
dividuala who are otherwise healthy. 

With the exception of amestheaia due to the latter affections 
nosi3 is usually unfavorable, because we are incapable of reaching 
cause of tbe disease. Antesthesia of long duration is almost aJwaya 
oompanied by persistent changes in the texture of the nerves. 

In trigeminal ansethesia of central origin we can expect little gooA 
from treatment. Surgical interference may be resorted to in acoessibla 
tumors or foreign bodies. Iodide of potassium is indicated if periostitis 
is ]iresent. When the disease is of peripheral origin, we may prescribe 
frictions with volatile substances, cutaneous revulsives, and cold douchea 
to the face; one of the most efficient measures of treatment consists of 
electrical brush with a progressively increasing secondary current. 

In a case of syphihtic auiesthesia of the posterior half of the cheel 
(with circumscribed necrosis of the maxilla and vault of the palate), 
obtained recovery by the use of iodide of potassium, followed by faradi- 
zation. 

Motor paralysis of the small root of the trigeminus produces paralysis 
of the muscles of the jaw, with the exception of the buccinator, which ia 
innervated by the facial. In paralysis of the masticators, the healthy moa- 
clea push the jaw to the opposite aide during mastication. The cause of 
this paralysis is frequently central (meningitis, extravasations, tumont); 
morbid processes at the base of the brain may at hrst affect the sensory 
and then the motor portion of the trigeminus, and in these cases we find 
other si'mptoms peculiar to basilar affections. The prognosis is usually 
unfavorable. Electrical treatment (faradization of the muscles of the jaw) 
may perhaps produce improvement in some cases. 
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b. Diseases of the Pneumogastrie Nerve. 



B the anastomoses which establish intimate relations bet' 
tbe pneumogastric and spinal accessory nerves, and thus prevent 
obtaining a precise knowledife of the functions of each, we shall, never- 
theless, endeavor from a clinical standpoint to trace separately, as far ai 
possible, the physiological and pathological history of these two nerves. 
We shall begin with the affections of the pneumogastric, which, with 
Volkmann, Hyrtl and Valentin, we regard as a mixed nerve, as its motor 
branches are too numerous to be derived from its alight anastomoses with 
the spinal accessory. 

The pharyngeal branch of the pneumogastric is both motor and sen- 
sory. Irritation of the vagus at its exit from the jugular foramen pro- 
duces contractions of the pharynx and (esophagus; in favorable cases, 
contractions are also noticed in oertaia muscles of the velum palatl (Val- 
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entin). Aa an irritative phenomenon in the course of the pharyngeal 
nerves, we may mention tlio globus hystericus, which is not usually of a 
spasmodic nature, since it does not prevent the patients from swatlowitig. 
In paralysis of the pharyngeal branches of the pneumogastric, deglutition 
is very much embarrassed and becomes almost impossible when the aSec- 
' tion is bilateral. 

The superior laryngasl nerve is extremely BeuHitive. Irritatioii of tlie oentral por- 
tion and eflpeciallj- of ita inner branch, prodEOCB. according to J. Rosenthal (Die Ath- 
embeweguDgen und ihre BeKiehunBcn lura VoguB, Bsrlin, 1 BU2I an arteat of icHpiration 
and contraction of the expiratory muBclea. with simulttLneouB relaxation of the dia- 
pbtft^m. Tba icternol branch praaides over the ledex movements of couKh, when a 
foreign bod; irritatee the laryngeal mucoua metnbraiie. Xiritalion of tlje supetior 
laryiigeal oervo alao givea rise to oough. Section of both sapetior laryngeal nerves 
eanaea nlowiug oE the reapiratory rbythra ; and. since patnlyaia of the erico-tbyroid 
aiTcsta the rotatory movements of tbe cricoid cartilage and dimiiiishea the tenraon of 
the vocal cordH, the voice of the animal beoomes very hoaiae. 

The superior laryngeal nerve is subject to peculiar conditions of irrita- 
tion, although it is rarely paralyzed. Among the former, we may mention 
spasm of the glottis and whooping-cough. Spasm of the glottis (atridu- 
lous laryngitis, Kopp's asihma) is an asphyxia! disorder peculiar to child- 
hood, occurring almost always at night in children otherwise perfectly 
healthy, and attended with pallor or turgfdity of the face, retraction 
of the head, and sibilant inspiration which is often terminated by a 
cry. General eclamptic spasms frequently occur after the paroxysms. 
The first three years of life, infantile rickets, aniemia and the digestive 
disorders which accompany it, are the factors which furnish the greatest 
contingent to this disease. It is mnch more frequent in winter than in 
summer. It is sometimes observed in adults after exposure, and in hys- 

Stridulous laryngitis is supposed to be due to a spasm of the constric- 
tors of the glottis, although this has not been directly observed during an 
attack, by means of the laryngoscope. The disease is usually chronic, but 
possesses no gravity; deatli from asphyxia is a rare termination. JVeat' 
nient: During the attnck, cold injections, inhalations of ether or chloro- 
form, drawing the base of the tongue upwards and forwards with the finger, 
and raising the epiglottis (Krahner) are indicated. In the intervals of 
the attacks, employ moist frictions, bromide of potassium (in large doses), 
and tonic preparations. 

Whooping-cough (tusaia eonvulsiva) and the spasmodic cough of hys- 
teria are alao included in this category. They consist of spasmodic con- 
vulsions of the expiratory muscles, with spasm of the glottis and inter- 
mittent suspension o£ inspiration. According to Rosenthal's experiments 
(1. c), irritation of the superior laryngeal nerve produces analogous 
symptoms. The contagious, catarrhal secretion of whooping-cough pro- 
duces an increasing irritation of the nerve-libres in the laryngeal mucous 
membrane, attended with the characteristic paroxysms. In the hysterical 
forms, the irritation undoubtedly starts from the spinal centre. Treats 
ment: The most efficient remedies consist of belladonna, bromide of po- 
tassium, inhalations of chloroform, the use of a spray of tincture of hy- 
. oBcyamus or belladonna, and of nitrate of silver. 

The recurrent nerve is the true nerve of phonation, for, with the ex- 
ception ot the crico-thyroid, it innervates all the other laryngeal musclea. 
Section of both inferior laryngeal branches causes paralysis of the dilators 
of the glottis and the tensors of the vooal oofds. In this condition, the 
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inspired air may cause, in young animals, collapse of the walls ot't 

f',\oUia and asphyxia, while, during repose, adull animals, who posseu 
arger glottis, may I'utiipedaate for the diminution of the air supply Iw 
more frequent respiration. In forced respiration, however, the relaxed 
vocal cords become applied to one another and give rise to osphyxid 
phenomena. 

In man, the paralyses of the vocal cord have o(dy been thoroughly 
understood since the introduction of the laryngoscope. The primary 
central causes of paralysis of the recurrent nerve include the following : 
apoplexy, cerebral tumors, multiple paralyses of the cranial nerves, hys- 
teria, diphtheria, typhoid fever, and diseases of the genital apparatus. 
The peripheral causes include ; inflammations, traumatism, cancer, sar- 
coma, tumors of the lymphatic glands, goitre, aneurism of tlie aorU, 
innominata and subclavian arteries, pericardial exudations, lesions of 
the larynx or (esophagus, pulmonary tuberculosis or induration. Atrophy 
of the recurrent nerve and atrophy and fatty degeneration of the para- 
lyzed muscles have been observed upon autopsy. 

Paralysis of the recurrent nerve may be complete or incomplete, uni- 
lateral or bilateral. In complete double paralysis, the laryngoscope dis- 
closes, according to Ziemssen, the following appearances : cadaveric 
relaxation of both vocal cords and of the arytenoid cartilages, absolute 
aphonia, expulsion of an enormous quantity of air when the patient 
wishes to speak or cough. There is inability to cough strongly and to 
expectorate, but no dyspncea in adults, except after exertion. When ihe 
paralysis is incomplete or unequal on both sides, the appearances are 
analogous, but the movements of the vocal cords and phonation are still 
possible to a slight extent. 

In forming a diagnosis, we can frequently determine the nature of 
the paralysis, by ascertaining ita cause. But, in certain cases it is im- 
possible to determine whether the paralysis is traumatic, rheumatic, 
neuropathic, or myopathic. The prognosis varies according to the nature 
of the case, and in great part also according to the integrity or abolition 
of the excitability of the paralyzed muscles and nerves to both currents. 

With regard to treattnent, the early employment of the electricsl 
current furnishes the best results, but this is not true of all hysterical 
paralyses. Faradization of the larynx is practised through the skin by 
means of secondary currents of increasing intensity, or an electrode of 
the proper shape is introduced into the interior of the larynx, by the aid 
of a mirror, while the other pole, applied to the thyroid cartilage, is con- 
nected with an induced or galvanic current of moderate intensity. Gal- 
vanization of the inferior laryngeal nerve mav also be practised by firmly 
pressing a thin electrode into the groove which separates the trachea from 
the oesophagus. 

The pulmonary plexus of the vagus, formed by the bronchial nerves 
and the branches of the sympathetic, may cause (either from irritation of 
the pneumogastrio or by reflex: means) a spasm of the bronchial musclee, 
a result which is also obtained experimentally after irritation of tbe 
vagus or of the mucous membrane. The older authors termed this affec- 
tion nervous asthma. It may be produced by a mental influence acting 
upon the cerebral origin of the pneumogastric, by tumors compressing the 
trunk of the nerve, by reflex means as in hysteria (uterine asthma), by 
exposure, and by the inhalation of irritating powders (very small quanti- 
ties of ipecacuanha in nervous females). Bronchial asthma occurs ID 
paroxysms separated by longer or shorter intervals. 
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The attook often begins at night ; the patient, wakened by a feeling of apv'^^^'^i'i 
is compelled to sit up iu btd and the reBpimtiuu bm^omes BibilEUit aud uuiay. The 
patient becomea terrified, the (aoe iH pale, the forehead oovared with a oold BWeat, the 
bead thrown buclcwaids, the arma ure fixed and all the tnapiratorj muacles act cod- 
TnlsivHl/ iu order to raise the thoracic walls. The CBrdioc impalsc is violent and 
irreffalar, the pulse Bmall and feeble, the temperature lowered. This condition lastft 
fifteen minutes (rarely longer). Sometimes, when the respirator; pcisaa}res are og'siu 
free, the oir penetrates violently and noisUy, or the dyspnoia may ceaae gradually 
with the expectoration of a tliick, frothy mucna. 

The prognosis is not unfavorable, eBpecially in recent cases, and even 
in chronic forms life is rarely endangered. 

The treatment, during the paroxysms, consists in energetic friction 
of the chest and lower limbs, the admission of plenty of fresh air, and 
the application of cutaneous revulsives. The patient should take smalt 
mouthfuls of strong coffee, tea or ice (Romberg). Subcutaneous injec- 
tions of morphine, inhalations of chloroform, and emetics are only indi- 
cated in grave oases. During the periods of remission, we may prescribe 
with advantage the continuous use of belladonna, Fowler's solution, or 
iodide of potassium. I have also obtained good effects from the method- 
ical employment of compressed air, from change of air, and especially 
from prolonged residence in fioutliern climates and in a marine atmos- 
phere. In young and nervous people or in hysterical patients, the best 
treatment is the adoption of moist frictions over the entire body (the 
water should not be too cold) during the intervals between the parox- 
ysms. Even in inveterate forms, the attacks disappear or become more 
infrequent and milder under this plan of treatment. 

Among the paralytie symptoms affecting the pulmonary function of 
the vagus, we must first mention the neuroparalytic hyperemia and its 
sequences, doe to section of the nerve. As the vascular nerves of the 
lung enter the organ with the trunk of the pneumogastric, a lesion of this 
nerve produces dilatation of the pulmonary vessels and a serous infiltra- 
tion into the parenchyma. Valentin has obser\-ed a phenomenon which 
proves that this hypenemia is not of mechanical origin. During the hy- 
Demating period, marmots do not swallow or secrete any buccal fluid, and 
tfaeir respiration is not markedly changed. Section of the vagus will nev- 
ertheless produce in them pulmonary congestion. Similar disturbances 
in the lungs may be caused by surgical lesions, compression of the nerve 
by tubercular or cancerous degenerations of the glands (especially those 
which are situated at the bifurcation of the bronchi), aneurisms of the 
tlioracic vessels, etc. 

Arrest of the heart's action is caused much more rarely by irritation 
than by paralysis of the pneumogastric. Czermak experimented upon him- 
self (Prag, Vjschr., 1863) by producing prolonged digital compression of 
the right pneumogastric, and thus caused arrest of the heart's action with 
ft feeling of oppression. In a case observed at Skoda's clinic and pub- 
lished by Heine (Mueller's Arch. f. Physiol, 1841), the symptoms were 
those of angina pectoris. At the autopsy, Rokitansky found the cardiac 
plexus thickened and surrounded by a black tumor as large as a hazel- 
nut; lower down, the fibres of the left pneumogastric going to the pul- 
monary plexus were also compressed by a hluish-biack, hvpertrophied 
lymphatic gland. More recently, Concato and Rosahaoh have also ob- 
served retardation and an unrhythmical condition of the pulse from com- 
pression of the pneumogastric nerve. 

Angina pectoris (cardiao neuralgia) is a neurosis of the heart, occur- 
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ring paroxysmally and aocompaiiied by radiating pdns into the neck 

arm, and is attributed either to a hypenestheaia of the cardiac plexuf 
to motor disorders of the cardiac nerves. The disease almost always 
gins suddenly by a painful constriction of the chest, with a distreai 
sense of exhaustion, which is of very short duration. Angina pect 
may accompany various cardiac affections (hypertrophy, fatty degenert 
tion, lesions of the aortic valves, ossification of the coronary arteries) or 
may follow excitement or depressing emotions. The prognosis is very 
bad. The treatment during the attack consists of the careful administra- 
tion of ether by inhalations, and of small doEcs of opium. During the 
intervals, quinine and increasing doses of Fowler's solution may bo admin- 
istered. 

Ludwig and Cyon have discovered the depressor nerve (Saechs. &kad> 
Berichte, 18G8), a sensory cardiac branch of the pneumogastric, the cen- 
tral irritation of which diminishes vascular tonus. We arc too little ac- 
quainted with the functions of this nerve in man to study its pathologiotl 
history with any degree of success. 

In conclusion, we will examine the disorders of the abdominal portion 
of the pneumogas tries. This category includes nervous cardialgia, bouli- 
mia, polydipsia, nervous vomiting, and paralysis of the functions of the 
stomach. Cardial^a (gastrodynia) is a neuralgia of the sensory fibres of 
the stomach, manifesting itself by periodical attacks attended with a 
constricting pain in the pit of the stomach and with irradiations into the 
back and thorax. As the pain increases, the patient groans and vrrithet 
and is obliged to lie down. There is reflex irritation of the vascular 
cardiac nerves, pallor of the face, coldness of the limbs, small, irreg 
pulse, and UBually retraction of the epigastric region. The attacks 
from a few minutes to a half hour and terminate by eructations, sliglit 
vomiting, and perspiration. 

Nervous cardialgia ia most frequently observed in annsmic and hysteri 
cal individuals, in diseases of the uterus and ovaries, and sometimes ii 
cerebral and spinal affections and in dyscrasire. In the majority of 
it is readily distinguished from organic affections of the stomach, 
ment: In the intervals between the paroxysms we may employ f( 
nous preparations, valerianate of zinc, belladonna, bismuth, local treatmi 
of the uterus, or methodical hydrotherapeutic measures {cool sitz-bat 
frictions, then moist packs and half-baths), according to the peouliaritiu 
of each individual case. During the attacks themselves, subcutaneous in- 
jections of morphine constitute the most efficient remedy. 

Morbid sensations of hunger and thirst may also be attributed to an 
irritation of the sensory fibres of the stomach. Bouliraia consists of a 
painful sensation of hunger, occurring with unusual frequency, appeased 
by very slight nourishment, more rarely by strange articles of diet, and 
returning at short intervals with intolerable violence, either during " " 
day or even during sleep. Boulimia is observed in hysteria, in exti 
neuropathic conditions, in insanity, diabetes, and after severe fevers 
syphilis (Four nier), TS-eaiment : Prolonged hydrotherapeutic measure^ 
according to the principles previously laid down; the internal administra- 
tion of Fowler's solution, opium (preferably as hypodermic injectioua), 
codeine (Emmingb&us, 0.01 three times a day). The morbid sensation of 
, thirst or polydipsia is also a form of hyperesthesia of the pneumogastric, 
in which the sensory fibres of the buccal and pharyngeal mucous mem- 
branes participate. Polydipsia is observed in the diseases mentioned 
above, and its treatment is similar to that of boulimia. 
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Polyphagia oonstitutes another morbid condition in which the patient 
is only satiated after eating an enormous quantity of food. Experimen- 
tal facts and pathological obserrationa serve to demonstrate an antesthesia 
of the gastric fibres of the vagua in these cases. According to Legallois, 
Brachet, etc., animals also manifest an insatiable appetite after section 
of the pneumogastrio in the neck. In Swan's patient (affected with dysp- 
noea, polyphagia and frequent vomiting) both pnenraogas tries were 
found atrophied; in Bignardi'a case the nerves were strewn with small, 
reddish neuromata. In Johnson's patient (complete absence of the sensa- 
tions of hunger and thirst) the medulla oblongata was softened, and the 
roots of the left pneumogaatric nerve were compressed by an aneurismal 
dilatation of the vertebral artery. Polyphagia is also observed in hys- 
teria, epilepsy, and insanity. Treatment: Opiates, especially subcuta- 
neously, and Fowler's solution. In a hypochondriac, who had been bene- 
fited by the Carlsbad waters, though only during the first two weeks of 
treatment, I obtained complete recovery from the polyphagic symptoms 
after the continued employment of hydrotherapeutic measures. 

Finally, nervous vomiting should also find a place in this category. 
Independently of its central causes, the vomiting may occur from periph- 
eral, reflex irritation of the sensory fibres of the pneumogastric, as in 
irritation of the auricular branch, of the respiratory fibres, etc. Nervous 
vomiting is observed especially in pregnancy, hysteria, and chlorosis, and 
frequently accompanies digestive disorders, cardialgia, and gastric pneu- 
matosis. The nutrition of hysterical patients does not suffer, even after 
repeated vomiting, as a portion of the food is retained. As a rule, there 
is little dilHculty in distinguishing these cases from the vomiting due to 
tissue changes in the stomach (chronic catarrh, ulcer, etc), Treutment: 
Anti-hysterical remedies, faradization of the gastric region, subcutaneous 
injections of morphine, valerianate of cafeine, etc. 

Paralysis of the stomach must be attributed in great part to a diminu- 
tion in the energy of the pneumogastric nerves. The stomach then be- 
comes considerably enlarged from the accumulation of gaseous, solid or 
liquid contents, as is sometimes observed in tj'phoid fever, cholera, and 
gastric degenerations. TVeatment must consist in the attempt to restore 
the energy of the nervous system as much as possible. 



0. Diseases oftlie Spinal Accessory Nerves. 

Although the spina! accessory nerve is composed almost exclusively 
of motor fibres, we are, nevertheless, able to produce painful sensations 
by exercising traction upon its roots. Hyrtl discovered upon the spinal 
accessory, unilateral ganglia into which a portion of its fibres enter, and 
which thus demonstrate its sensory properties. If the external branch 
of the spinal accessory is extirpated near the base of the skull upon both 
sides, and before its junction with the pneumogastric, paralysis of the 
movements of the larynx (in addition to paralysis of the stem o -mastoid 
and trapezius muscles) will be produced in the same manner as if the 
reonrrent nerve is cut. According to Schiff, the roots which preside over 
the movements of the glottis originate in the medulla oblongata above 
the calamus. After extifpation of the twelfth pair, tetanization of the 
logastric nerve in the neck will not produce arrest of the heart's 
action. 

Affections of the external branch of the spinal aocessory will give rise 
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In the diagfuosis of tonic spasms depending upon the spinal accessory 
nerve, especial attention must be paid to the etiological condtiioas, to re- 
fiei irritation, and to diseases of the vertebnp, and the treatment must 
vary accordinglr. Acate rheumatic or traumatic forms often yield to 
warm baths, or to vapor-baths followed by tepid douches. Chronic cases 
are sometimes relieved by means of secoodary currents, which are grad- 
nally intensified, or by the passage of stabile galvanic currents through 
the nerves and muscles (sittings of five to eight minutes). 

Unilateral clonic spasm appears in rare instances as isolated convul- 
sions of the siemo-mastold muscles with a corresponding position of the 
head; the adjacent muscles (jaw, face, and arm) arc also subject to spasuL 
When the convulsions are prolonged and increase in frequency, true 
paroxysms develop, the intensity of which is enormously increased hy 
mental excitement and prevents tbe patient from pursuing bis occupatJoiL 
When the scaleni are affected, stiffness, anaesthesia, and oedema of the 
arm may also develop, according to Romberg, from compression of tbe 
brachial plexus and veins. 

Bilateral clonic spasm of the stemo-mostoids (salaam convulsion of 
Newnham) is rarely observed in adults; in Brodie's patient, it alternated 
with insanity. In the majority of cases paroxysms of this affection (of a 
longer or shorter duration, sometimes lasting several days) are observed 
in children from the period of dentition until the age of puberty. They 
are attended with convulsions of the face and strabismus, and perhaps 
even with general spasms and disordered consciousness. Hitherto it has 
not been determined by autopsy whether these extraordinary, and hap- 
pily rare, spasmodic forms are due to exudations at the base of tbe brain, 
or to a hypenemie irritation of the roots of the spinal accessory (as in 
some oases of indigestion or intestinal worms). At times the affection 
has been known to terminate in epilepsy, paralysis, or insanity. The 
spasms in question may also be due to other causes, such as exposure, 
traumatism, tumors, caries of the cervical vertebra;, lesions of the cervical 
cord, uterine affections, and hysteria. 

The disease does not always terminate favorably in children. The 
fy'eaiment of clonic spasm of the stcrno-mastoid muscle is rarely attended 
with permanent results, whether resort Is had to hydrotherapeutics, prep- 
arations of zinc, iron, bromide of potassium or hihalationa of chloroform. 
M. Meyer cured a case of spasm of the face and of the sterno- mastoid by 
faradization. The constant current has also proved beneficial at times, 
when applied to the spinal accessory nerves and to the muscles, or under 
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the form of longitudinal and transverse currenta through the head. In 
severe spasms of reflex origin, electricity proves as useless as the injec- 
tions of morphine, atropine, derivatives, and orthopiedic appliances, which 
are sometimes employed. In three obstinate cases, liusch (Ber. Klin. 
"Wschr., 1873) obtained ffood results from the application of moxfc to 
each side of the vertebral column, suppuration from which waa kept up 
for a long time. Myotomy and neurotomy (Busch) have not proven suc- 
cessful. 

Paralysis of all the muscles of the neck (sterno-mastoids and trapezii) 
is very rarely observed. I have never observed its occurrence except in 
one case of very marked progressive muscular atrophy. All the muscles in 
question were reduced to the thickness of a sheet of paper, and, in order to 
prevent the head from falling forward, the patient was obliged to support 
it with a pasteboard collar. The movements of the muscles of the neck 
were reduced to a minimum, and were only performed very feebly after 
great exertion. Peripheral paralysis of the spinal accessory nerve may 
be caused by exposure, traumatic lesions, fractures of the cervical verte- 
bra, tumors, degenerations of the lymphatic glands, etc. One or both 
pairs of muscles innervated by the spinal accessory may be affected. 

In unilateral paralysis of tho sterno-mastoid, voluntary rotation to- 
wards the opposite side is performed with difficulty, and the muscles 
during thoso movements do not project so strongly as in the normal 
condition. If the unilateral paralysis is prolonged, torticollis becomes 
established from contracture of the healthy muscle. In bilateral paraly- 
sis of the sterno-mastoids, the power of rotation of the head ia markedly 
diminished, the projection of the muscles is lost, and the lateral region 
of the neck is visibly flattened. 

The trapezius is often affected with partial paralysis, especially in pro- 
gressive muscular atrophy. In paralysis of the lower fibres, the scapula 
recedes from the median line n£ the back, and the shoulder may become 
lower. But if the scapulie are brought very close together, the rhom- 
boids will raise the shoulder and draw it around its outer angle. In 
paralj-sis of the middle fibres, the scapula is lowered and its anterior bor- 
der and inner angle are separated from the vertebral column. In paraly- 
sis of the clavicular portion there is considerable difficulty in the eleva- 
tion of the arm to the horizontal. In paralysis of both trapezii, the scap- 
ulrc are lowered to the outside and forwards, and the back appears larger 
and more strongly arched. 
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II. DISEASES OF THE SPINAL NEE" 
CHAPTER XL VII. 



The first four pairs of cervical nerves, which form the cervical plexus, 
furnish sensory filaments to the occiput and to the neck as far 8s the 
shoulder. Among its branches, the occipitalis major, the cervical cu- 
taneous, and the phrenic nerves are moat frequently the seat of disease. 




1, CEBVICO-OCCIPITAL NBORALGIA. 



This neuralgia, which had been recogniiod by the elder B^rard hot' 
was first established clinically by Valleis, is a rare affection. It is most 
frequently due to exposure, much more rarely to cervical spondylitis or 
periostitis, irritation of the cervical cord, wounds of the cervical nerves, 
foreign bodies, adenitis, tumors, neuromata. In this neuralgia, the pains 
are sometimes continuous, dull and circumscribed, sometimes lancinating 
and paroxysmal, extending from the occiput to the neck and shoulder, 
and rendering the movements of the head, or even of mastication aud 
speech, impossible. 

Thepuncla dolorosa indicated by Valleix are: 1, an occipital point 
between the mastoid process and the first cervical vertebra, at the exit ol 
the occipitalis major (in one of my cases, this point corresponded to tbe 
articulation of the occipital and parietal bones); 3, a cervical point be- 
tween the ate r no- mast Old and trapezius, a little above the median pUne 
of the neck, at the emergence of the nerves of the cervical plexus (thi> 
point is not constant); 3, a mastoid point behind the mastoid proceBs, 
corresponding to the occipitalis minor and auricularis major ner\-ea; i, 
a parietal point at the circumference of the parietal protuberance, in 
which the branches of the frontal, occipital, and auricularis major nerves 
meet; 6, an auricular point (not constant) upon the concha of the ear, 
Cervioo-occipital neuralgia is sometimes associated with neuralgia of tbe 
trigeminus or brachial plexus. Among the nutritive disturbances, I have 
observed falling out of the hairs in the occipital region. The dia^nosii 
is founded on the existence of circumscribed painfulpoints and of paroS' 
ysms starting from these points. These data also distinguish neuralgia 
from muscular rheumatism of the neck, which is of very frequent occu^ 
rence. In the latter affection the pains, instead of being limited to cer- 
tain positions, occupy all the muscles and are greatly intensified by move- 
ment. Irritation of the cervical cord is characterized by associated 
symptoms; in cervical spondylitis there are pains in the cervical column 
upon pressure and during movements, deflection of the head and creaking 
of the joints; the head is raised with greater facility if the occiput" 
Hupported, 

The prognosis of simple neuralgia is favorable; recovery general!; 
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requires several weeks or months, more rarely years. The treatment, in 

symptomatic neuralgia, must be directed against the primary disease. 

Id the rheumatic form, vapor-baths and flying blisters are employed with 

advantage; large doses of quinine are recommended in the intermittent 

forms. I cured one case of this kind in six weeks by galvanization with 

stabile currents of gradually increasing intensity (the anode upon the 

I neck, the cathode upon the occipital point). In a second case, subcu- 

• taneoua injections of morphine produced prompt improvement, but recov- 

I eiy was only obtained at the end of several months by the employment 

of hydro therapeutics (moist packs of the entire body, including the head, 

until the return of warmth, and followed by cool half -baths and aSusions 

' to the head). 



2. NEEVOUS DISORDERS IN THE DISTRIBUTION OF THE PHRENIC, 

The phenomena of irritation include neuralgia of the phrenic, clonic 
spasm of the diaphragm (hiccough), and tonic spasm of the same muscle, 
the latter being exceedingly rare; among the symptoms of depression is 
paralysis of the diaphragm. Under the term neuralgia of the phrenic nerve 
(Luschka and Henle regard it as a mixed nerve), Falet (Montpel. MM,, 
1866) and Peter (Arch. Gen,, t. XVII., 1872) have described a pain- 
fni disease, affecting the base of the thorax at the insertion of the 
diaphragm, and radiating upwards to the neck and shoulder into the 
territory of the cervical plexus. Upon careful examination, painful points 
will be found upon the spinous processes of the second to the sixth 
cervical vertebrje, upon the phrenic nerve at its passage into the sub- 
clavicular fossa, and at the anterior insertions of the diaphragm, which 
correspond to the seventh to the tenth ribs (more rarely at the posterior 
insertion). 

Diaphragmatic neuralgia accompanies continuous movements of the 
diaphragm, is aggravated at times, predominates usually upon the left 
side, and is observed as a primary affection after exposure and in anse- 
mio nervous individuals. As a secondary affection, this neuralgia follows 
diseases of the heart and vessels, Basedow's disease, angina pectoris, 
diseases of the liver, etc. The diagnostic signs are furnished by the 
aymptoms previously mentioned and by the puncta dolorosa. The treat- 
ment must be directed towards the primary disease, combined with wet 

18, blisters, and subcutaneous injections of morphine. 

Clonic spasm of the diaphragm (hiccough) consists of violent, spas- 
modic contractions of thismuscle, which are accompanied by an inspiratory 
Vound, interrupted by momentary spasm of the constrictors of the glottis; 
Ithe attack terminates in a short expiration. According to the intensity 
«nd duration of these different phenomena, the paroxysm may be accom- 
panied by pains, retraction of the epigastrium, embarrassment of speeob, 
and symptoms of dyspncea. Hiccough may result from direct irritation 
of the phrenic nerve by tumors of the mediastinum, aneurisms, pneu- 
monia, and pleuritic eilusions (if the mediastinal pleura is also involved). 
It is also of a reflex nature, as in irritations of the pharynx, ossophagus, 
Btomach, intestines, peritoneum, in biliary and renal calculi, and in dis- 
eases of the prostate (Loquet) and uterus. Hiccough is of central origin 
in hysteria, after emotional excitement, biemorrhages, in cholera, severe 



dysentery, etc. Its appearance is an ominous symptoi 
ours in the later stages of severe diseases. 
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In order to combat this spasm, whicb often constitutes a distressing 
and very obatin&te condition (especially iu hysteria), the treatme/it must 
be principally directed against its causes. Slight forms are relieved bj 
swallowing cold water, pieces of ice, or acid drinks. In hysterical hic- 
cough we may prescribe enemata of asafcetida, hypodermic injections of 
morphine, atropine internally or hypodermioally, or small doses of chloro- 
form in inhalation, I have several times arrested the hiccough by pro- 
longed galvanization of the phrenic nerve (daily sittings of three to five 
minutes). The paroxysms are also relieved by moist frictions, half-baths 
with aSusions to the head and neck, and circling douches around the 
base of the thorax. A simple remedy in rebellious cases is circulii 
compression of the base of the thorax, with forced flexion of the head 
upon the chest for five to ten minutes. Relaxatiou of the diaphragm is 
almost always obtained in this manner. In ol^stinate forms, good effects 
are also obtained from the use of musk, combined with alkaline balhs 
(Klein) and from catlieterism of the cesophagns (Carcassonne). Coexisl- 
itig adections of the genital apparatus demand appropriate treatment. 

Tonic spasm of the diaphragm (tetanus of the diaphragm) is a very 
grave, but fortunately extremely rare, disease. Its symptomatology La* 
been described by Uuehenne from his experiments upon animals, in whom 
contracture of the diaphragm was produced by vigorous and prolonged 
faradization of the phrenic nerve. The results thus obtained have been 
since confirmed in man by the observations of Valette, Duchenne, Viglft, 
Oppolzer, Nesbit- Chapman (upon himself), and Fischl. These cases were 
secondary to exposure, intercostal rheumatism, and violent concussion of 
the body. Spasm of the diaphragm may also occur as a partial symptom 
in tetanus and in epileptic and hysterical attacks. 

The spasm is evidenced by severe asphyxial phenomena. The patient rapidl; elob 
into collapse ; immobiliC; and considerable enlargement of the lower half of the (bo- 
rax and of the abdoralDal walla, with linking of the liver, very short iosplraldon, u^ 
prolonged and noisy expiration are notii^ed. The face is cjanotic and anxious, Ibi 
pulae is very amall and alow, the voice is monotonous and often interrapted ; there 
are acute pains in the lower thoracic and epignstric regioos. In V'alette's observstioii. 
whiuh terminated futollj in twenty-four hours, autopsy only repealed general cjaM- 
sis and repletion of the veins. All the other known cases have rapidly recovered. 

The diagnosis rests upon the symptoms which we have mentioneii 
and upon the acute character of the disease. According to Bamberger 
(Wuerzb. Zeitschr., VI. Bd., I860), cases of this character should be re- 
garded as a form of nervous asthma. But in bronchial spasm there is no 
manifest depression or immobility of the diaphragm, and the affection 
assumes a periodical character. The prognosis is not absolutely unfavor 
able if the patient receives prompt and active assistance. Vigla applied 
compresses soaked in boiling water to the lower half of the thorax. Tbii 
produced intense pain in the skin, but without vesiculation, and respira- 
tion soon became free. Oppolzer saved bis vigorous patient by a v 
' ■ ' ■ ■ ' \ the ei 




lunting to one pound; at the same time he covered the entire 
thorax and epigastric region with a mustard poultice and administered 
0.13 of morphine internally. We may also employ inhalations of chloro- 
form and hypodermic injections of a concentrated solution of morphine- 
Duchenne employed active faradization by means of dry metallic con- 
ductors or the electrical brush, applied around the nipples or to the base 
of the thorax. It would appear preferable to pass a constant current 
through both phrenic nerves. 
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Paralysis of the diaphragm sometimea appears as part symptom in 
paralysis of the bulbar nuclei, in progressive muscular atrophy, hysteria, 
and lead paralysis. Inflammation of the adjacent structures (peritoneum 
or pleura) may also give rise to partial paraljsis of the diaphragm. 
Exudation and suppuration then occur into the muscular tissue of the 
diaphragm, and the longitudinal and transverse strife disappear in part 
and are replaced by granulations. This partial d sorganization is shown 
during lite by the signs of a unilaterat paralysis of the diaphragm. 

The following are the pathognomonic symptoms of paraHsis of the 
diaphragm; retraction of the abdominal walls during inspiration, with 
dilatation of the lower part of tlie thorax ; in expiration, however, the epi- 
gastrium and hypochondria sink in and the thorax is narrowed. In begin- 
ning paralysis, the respiration is more or less embarrassed, and becomes 
especially alow when the patient speaks or performs any movements. 
The patient ia orthopnosic, and the intestines appear to mount into the 
chest during inspiration; the voice is feeble or completely abolished. 

The causes of the paralysis may be determined from the history and 
previous pathological condition. The prognosis is unfavorable, especially 
in severe forms of bulbar paralysis and progressive muscular atrophy, in 
which the diaphragm is usually affected towards the last. Paralysis of the 
diaphragm from hysteria or lead-poisoning frequently terminates in re- 
covery. Treatment consists of faradization of the diaphragm or galvani- 
zation of the phrenic nerves. These measures are successful in the 
beginning of the paralysis, but in o!d cases they merely diminish the 
intensity of the respiratory disturbances. 



3. CKRVICO-BKACHIAl. NEURALGIA, 



Neuralgia of the cervico-brachial plexus may occupy the entire plexus 
and thus involve the larger portion of the upper limb, or it may be con- 
fined to a few of the nerves of the arm, Neuralgia of the brachial plexus 
had been recognized by Cotugno towards the middle of the last century, 
but Valleix first called attention to the "painful points," and the investi- 
gations of Cruveilhier, Martinet, Neucourt, and Notta have still further 
increased our knowledge of this affection. 

Neuralgia of the cervico-brachial plexus is much more common than 
that of the cervico-occipital. It usually occurs upon one side {most fre- 
quently on the left), rarely on both, as in diseases of the vertebne. 



W« may mention the followinff oausea ; the action of cold or o( water upon the 
um, excessive exertion, campression exercised by tumors upon the plexns or in the 
aiiUary space, woundu o£ the nerves by foreign bodies or in bleeding, anearismB o( 
the arch of the aorta (Has'-eK foTmatiou of callus after fracture of the first rib {Con- 
atatt). diseases ot the vertebral column (inflammation, tiiberoulosis, cancer), inflam- 
matory irritation of the upper portion of the coed, chronic lead-poiMming. Fains 
which radiate into the arm are frequently present in cardiac stenods and in diseases 
of tha liver and spleen. 

The pain sometimes develops suddenly in paroxysms of variable dura- 
tion. But, even in the intervals, pressure over the brachial plexus in the 
Bupra-clavicular fossa will produce pain, and we can recoentze, in addition, 
certain circumscribed points, which are the seat of a dull pain, and pres- 
sure upon which gives riso to extreme sensitiveness. These ptmcta 
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dolorosa are ; 1, the cerviciil point, situated outside of the lower cervioi 
vertebne at the point of emergence of the lower cervical nerves; 3, tbi 
suprascapular point, within the angle fonned by the acromial portion of 
the cUviclo and the acromion; 3, the deltoid point, at the inferior third 
of the deltoid, corresponding to the circumflex nerve; 4, the axillary poiut, 
in the ax-iltary space near the articulation of the humerus, at which the 
six nerves composing the brachial plexus are accessible; 5, the superioc 
median point, at tbe inner border of the biceps; C, the superior radial 
point, between the middle and lower thirds of the arm, where the radial 
nerve winda around the humerus to pass outwards; 7, tbe superior ulnar 
point, at the elbow between the inner condyle and olecranon process; 8, 
the elbow point, corresponding to the muaculo-cutaueous nerve; 0, the 
inferior radial point, upon the dorsal surface of the forearm, at the place 
where the superficial branch of the radial nerve passes between the supi- 
nator long, and brachialis int.; 10, the inferior median point {carpo- 
median), where the median nerve becomes superficial between the tendons 
of the radialis int. and palmaria long.; II, the inferior ulnar point {carpo- 
ulnar), opposite the former, near tbe styloid process of the ulnar; 12, the 
palmar and digital points, corresponding to the digital nerves in the palm 
of the hand. 

The other symptoms of these neuralgias consist of painful muscular 
spasms, caused by an irritation of the mixed nerves or by reflex action, and 
of vaso-motor disturbances, under the form of herpes in the neck or arm, 
pemphigus, urticaria, and panaritia. At the onset of vertebral and spinul 
affections, the brachialgia is sometimes complicated with intercostal and 
sciatic neuralgia. 

The diagnoais is determined from the history, the local lesions, the 
existence of painful points along the course of the nerves, and the peri- 
odical return of the pain. In those cases in which it is symptomatic., as 
in affections of the vertebra-, we are guided by the modifications in the 
position and in the movements of the vertebral column; in diseases of tbe 
cord, by the well-known symptoms of spinal irritation- Neuralgia of in- 
dividual nerve-fibres (circumflex, musculo- cutaneous, median, radial, ulnar, 
internal and middle cutaneous), are characterized by the existence uf 
painful foci along the course of these nerves. 

The prognosis varies with the etiology, the duration, and the extent of 
the neuralgia. As a rule, it will disappear so much the more readily, the 
slighter its intensity and extent, and the more rapidly the peripheral 
causes can be removed. The central forms are sometimes very rebellious, 
but sooner or later the attacks usually terminate. 

Dreatment : Flying blisters, hypodermic injections of morphine, warm 
baths, mineral waters, moist packs of the entire body {the arm being 
packed separately) iintil the return of warmth, and followed by half-batha 
of 2'l°-20° C I have obtained good results on several occasions by pass- 
ing descending stabile galvanic currents from the cervical vertebrae to the 
plexus and to the various puncta dolorosa along the nerves. Neurotomy 
of the superficial nerves, especially in peripheral lesions, has been recently 
employed by Bruns, Langenbcck, Nclaton, Schuh, Gherini, etc. In the 
majority of cases it has produced recovery or at leaat cessation of pain 
for several years. Sometimes, also, the excision of retracted cicatrices 
yields good results. 

The nerves of the brachial plexus also presentother sensory disturbances, 
such as neuritis, hypersesthesia, and aniesthesia. Neuritis (which some- 
times terminates in nodosities and thickening of tbe nerve) may foUow 
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compression, wounds, Gxposure, typhoid fever, or febrile 
svinptoms and treatment of neuritis we refer to pages ITS, '. 
The hypenpsthesia may be of peripheral origin and sccon: 
neuralgia, or it is due to some central cause, as in hysteria or 

AnEesthesia is observed mucb more frequently in the course of the 
brachial nerves. It is produced by the following causes: solutions of con- 
tinuity after operations, crushing or tearing of the nerves, destruction of 
the nerves by adjacent foci of suppuration; compression by tumors, or 
the fractured or dislocated ends of bones; obstruction to the circulation, 
as in embolism of the brachial arteries; finally, aniesthesia is sometimes 
due to the action of cold, moisture, or to a former neuritis. Among its 
central causes may be mentioned hysteria, and the cerebral, spinal, and 
saturnine affections previously discussed. The various methods of treat- 
ment have been referred to in preceding chapters. 



OF THE MUSCLES OF THE AEM AND TRUNK. 

As our knowledge of spasmodic affections in general still presents 
considerable gaps, we are very frequently left in doubt as to the real origin 
of the spasms which may occur in the upper limbs. Here, as in all other 
analogous diseases, the chief r61e is played, not by the violence of the 
irritation, but by the increase in the motor excitability. 

The disproportion between the intensity of the irritation and the motor effects may 
result, in. Bpaamodic affections, from au abnormal reoeptivity of the peripheral motor 
apparatus. This may origiuute in the retlex Hystems which, in the gray HubHtB.nce, 
unite the aenBorj fibres and cells to the cells into which the motor fibres are inaerteJ. 
Bnt the principal cause of these phenomena is the exaggerated excitabOity of the 
nervooa centres. 

The abnormal receptivity of the peripheral motor apparatus is usually due to local 
inflammatjona or traumatic leaions. In such Oases the spasms are almost always oir- 
oumsoribed and touic id character. Reflex action is the most frequent cause of these 
spasmodic phenomena. It is extiemaly difficult, if not impossible, to determine the 
real point of departure of reflex spasms. We may, neverthelesB, state that the morbid 
[norease of exaitabillty is due to one of the following causes : diminution of the In- 
hibitory action discovered by Sctschenow in the brain of animals \ increased irritabQity 
of the reflex apparatna contuned in the medulla oblongata and spinal cord; excessive 
receptivity of the central fibres which terminate in the reflex cells. 

Apart from psychical irritation, which predixposea to reflex spasms by irritation of 
the centres, they ace generally produced by peripheral irritation of parts rich in nerves, 
flQcb as the integument, mucous membrane of the digestive apparatuEi, genital organa, 
articulntioDS, etc The causes of the spasms may consist of rheumatic, traumatic, 
and more rarely chemical irritations, of circulatory disturbaDces, and of vaao-motor 
liritation starting from the sensory nerves. Finally, the predisposition to spaams, 
known as convnlsibility, may be due to nutritive disturbances (anfemia, oadiexia), or 
to an hereditary perversion of excitability. 

Rheumatic mnacnlar spasms (tonic) usually affect the muscles of the 
neck and shoulder, the stern o -mastoid, the clavicular portion of the 
trapezius, the scaleni, the splenius, and the oblique muscles of the head. 
Torticollis, secondary to spasm of the first of these muscles, has been 
studied under the diseases of the spinal accessory. Contracture of the 
rhomboid is a rare disease (the inferior angle of the scapula is elevated 
and drawn nearer to the median line, the border of the scapula presents a 
projection which is prolonged towards the neck, and the deformity is 
effaced during voluntary movements of elevation of the arm, Duchenne). 
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Treatment : Faradization of the opposing' muscle, and passage of a. stabile 
galvanic current through the nervea and muscles. In recent cases we may 
prescribe with advantage warm baths or vapor-baths in addition to rest 
of the aSeoted muscle. 

Traumatic contracture consists, as we have shown above {page 170), of 
a contracture of certain muscles secondary to paralysis of their antagonists. 
It is sometimes of reflex origin. Artisan's spasm (which occurs usually in 
the hands, more rarely in the feet, in shoemakers, tailors, carpenters, 
locksmiths, etc.) is a painful spasm of the flexors, produced by hard labor. 
In the majority of the cases which I have observed, the patients had at- 
tained the age of puberty, a period in which the sexual development is 
accompanied by a peculiar excitability of the nervous system. In acute 
cases the spasms are quieted by enveloping the hand in warm, moist 
cloths, together with rest in bed. In combating the pains, we may em- 
ploy warm baths, tartar emetic in divided doses, and subcutaneous injec- 
tions of morphine. The faradio current does not act well in such cases; 
on the other hand, it is used with success in chronic cases, in which pu- 
tial pares«s and anaesthesias have developed secondary to relapses. Dur- 
ing the last few years Nussbaum has observed some very interesting 
facts in this connection (Aeratl. Intelligenzbl., 9, 1872). He has succeed- 
ed in curing muscular contractures and rebellious aniesthesias by trac- 
tion of the nerves of the brachial plexus which had been laid bare. In 
another case he relieved ankylosis of the elbow, with contracture of the 
fourth and fifth fingers, by extension of the ulnar nerve, which had con- 
tracted. 

Idiopathic spasms are partial, occur usually in the flexors, especially 
in children, and may be regarded at first sight as a symptom of a central 
affection. Analogous phenomena are also observed in adults after espo- 
Bure or severe diseases, in the course of typhoid fever, cholera, acute ei- 
anthemata, renal affections, and in pregnant and parturient women. 
These spasms are probably, in great part, of reflex origin. The treatment 
is the same as in the spasmodic affections previously referred to. Moist 
packs (until the return of an agreeable warmth), followed by half-baths 
at S4°— 30° C, will almost always cause the disappearance of the spasmodic 
phenomena. 

Writer's spasm is placed in this category by the majority of autliore. 
We have previously maintained, however (page 127), that it is a disturb- 
ance of co-ordination in the muscles innervated by the brachial plexus. 

I'aralf/ses of the brachial plexus and of the trunk. — These paralyses 
are usually limited to the territory of certain nerves, and are produced bj 
lesions of the nerve-trunks or by myopathic processes. 

The obstacles to nervous action are accompanied by abolition of vol- 
untary or even of reflex movements, by disorders of sensibility, retarda- 
tion of the circulation, low temperature, more or less rapid loss of muscu- 
lar nutrition and of the faradic reaction of the muscles, often with reten- 
tion of galvanic excitability. Among the causes of these paralyses we 
may mention the rheumatic diathesis, traumatic lesions, luxations, the 
compression produced by tumors, periostitis, and neuritis. 

Duchenne (Electria." local., 3* 6dit.) and Seeligmueller (Ber. Klin, 
Wschr., 1874) have called attention to paralysis in infants after obstetri- 
cal operations (forceps, version, traction). 

They especially involve the muscles of the shoulder and arm, and may 
be complicated with fractures or dislocations. These congenital paraly- 
ses, which are usually due to a contusion limited to the plexuses, recover 
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if faradia or galvanic treatment is promptly instituted. The prognosis ia 
less favorable in severe, inveterate forms. Thus, I have seen a case of 
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hemiplegia following the employment of the forceps, in ivhicli only slight 
improvement was obtained after the lapse of ten years. 
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Among the paralyses of t)ie muscles of the arm, the most i 
uid important is that of the deltoid, attended with abolition of 
forwards, outwards, or backwards, according as it affects the anterior, 
middle (most frequent), or posterior parts of the muscle (progressiTe mus- 
cular atrophy). In total paralysis of the deltoid, the arm is immobile and 
pendent, and the patient can only grasp the hand after throwing it for- 
wards by means of the pectoralis major. 

The infraspinatus is often affected at the same time (both muscles are 
supplied by the circumflex nerve), and rotation outwards, elevation and 
abduction of the arm, and the formation of straight lines tn writing and 
drawing (Duchenne) are then rendered diflicult or impossible. 

In paralysis of the teres major, supraspinatus, and subscapularis, the 
arm is turned outwards, with abolition of the power of inward rotation. 

Paralysis of the sterno-mastoid and trapezius has been referred to in 
the preceding chapter. In paralysis of the rhomboid (which is extremely 
rare) the inner border of the scapula is not maintained in its position 
against the thoracic wall, the scapula is separated from the trunk at its 
inner border and inferior angle, and the movements of translation of the 
shoulder towards the median line, and the movements of the arm back- 
wards, are very limited. 

Paralysis of the serratus magnus is not very rare. During repose the 
BCapula see-saws around its axis and approaches the vertebral column at 
its inferior angle, and the anterior border is lowered. The inner border is 
directed obliquely outwards and upwards in the form of a wing. The ex- 
tended arm can only be raised to the horizontal plane; in order to raise 
it completely, it must obtain a point d'appui externally and be turned for- 
wards. When the arm is raised and directed forwards, the inner border 
of the scapula separates itself very sharply from the chest (scapula alata), 
This paralysis is due to traumatism, the rheumatic diathesis, and to over- 
work of the shoulder muscles. Simple or double paralysis of the serratus 
magnus is also observed in progressive muscular atrophy, cerebral or spi- 
nal paralyses, and after typhoid fever. 

Paralysis of the extensors of the back (sacro-lumbalus and longis»- 
mus dorsi], following traumatism, rheumatism, cerebral or spinal lesions, 
progressive muscular atrophy, etc., is characterized by unilateral scoliosis, 
and, when double, by paralytic kyphosis, with inflexion of the trunk. 
The vertebral column cannot be restored spontaneously, but can be re- 
tained passively in the erect position. Electricity may prove useful in 

According to Londe'a statistics, the radial and median nerves are, on 
account of their position, more exposed to traumatic lesions than the 
other nerves of the arm. In paralysis of the radial nerve and of the ex- 
tensors of the forearm to which it is distributed, the hand and fingers are 
pendent and flexed, the thumb is adducted and flexed. Elevation of the 
arm, extension of the fingers, and abduction of the thumb are impossible 

On account of the loss of the movements of extension the flexors 
also contract more feebly. Peripheral paralysis of the radial nerve may 
be of rheumatic or traumatic origin (blow upon the forearm, compres- 
sion by crutches, gun-shot wounds, compression of the arm during a 
prolonged sleep). Paralysis of the radial nerve has also been observed 
m hysteria, progressive muscular atrophy, lead palsy, typhoid fever (smr" 
hiemorrhages into the extensor muscles, with degeneration of their fibi 
and nerve-filaments, Friedberg). We refer to the remarks c 
for the differential diagnosis, 
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Paralysis of the median nerve is very rare in rheumatism; it is more 
frequently produced by traumatism, luxations of the shoulder, tumors 
compressing the brachial plexus, neuritis (typhoid fever and acute dis- 
eases), or central affections (progressive muscular atrophy), In paralysis 
of the median the movements of pronation of the forearm are markedly 
embarrassed, and fiexion of the hand towards the radial side and of the two 
last phalanges is more or less compromised. The supinator longus then 
Bots as pronator and flexor. When the muscles of the thumb are para- 
lyzed, the latter is extended and abducted and directed with the other fin- 
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gers towards the palm of the hand. In isolated paralysis of the oppo- 
neiiB, the thumb loses the power of opposition. In paralysis of the flexor 
and short adductor of the thumb, the latter cannot be brought in contact 
with the tips of the other fingers, and prehension and delicate work are 
rendered impossible. 

Paralysis of the ulnar nerve is usually si 
174), fractures, dislocations, and is more rai 
be also due to neuritis (after typhoid fever oi 
tute one of the symptoms of progress' 



secondary to traumatism {vide p. 

rely of rheumatic origin. Itma^ 
r acute diseases), or may consti- 
luscular atrophy. In paralyaU 
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of the ulnar, the h&nd is abducted, and has lost the 

and flexion at the wrist. Paralysis of the adductor t 

writing, and the fixation of objects in general, difficult; paralysis of 

the muscles of the little finger entails the loss of its individu^ move- 

ments. 

Paralysis of the interossei is characterized by extension at the meU- 
carpo-phalangeal joints, with Bimultaneous flexion of inter-phalangeal 
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articulations from predominance of the flexors. At a later period t 
dorsal surface of the hand becomes furrowed, and subluxation and ino 
vation of the fingers towards the palm of the hand (en griffe) occurs (1 
deformity is especially marked in progressive muscular atrophy). 

Galvanization of the nerves, alternating with faradization of the par 
lyzed muscles, furnishes the best results in the treatment of paralysis' 
the upper limbs. Persistent gymnastics and hydrotherapeutics may a 
restoring the motor power. 
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CHAPTER XLVIII. 



B. — NeEVOUS DiSOBDEBS in the BkAWCBES FtmidSHED BY THE DoE- 

9AL Coed ani> I.umbab Plexus. 

1. DOESO-ISTKH COSTAL NEUEALGIA. 

1 Under the term intercostal neuralgia are classed those pains which 

iare situated in the intercostal branches distributed by the dorsal nerves to 
the sternum and epigastrium. 
This is the most frequent of all nenralgiaa. It is much more commoa nn the lett 
^de than on the right, and in UBnally situated in one or more of the intercoetal spacM 
I oompriaed between the fifth aiiil ninth ribs. As a rule, it begins slowly, increaaes little 
I17 little in intenaity, and pFesentE. like other neuralgias, exacerbationa and reiaiseiDDB. 
The patients coiaplalii of a paiuful tensioQ axoand the trunk and of intermittent liin- 
oiuating paina darting from the hack to tlie thorax. All moTcmenta which present a 
certnin degree of violence, deep rcHpirations, conghing, mastication, perhapa even the 
ninple contact of the clothes, may give rise to the pain. Intercostal neuralgia ia es- 
pecially observed from the twentieth to the forty-fifth yeare of life, and chiefly in nei- 
Tons females (Valleiz). 

We know little concerning the anatomical changes in the nerves in 
intercostal neuralgia. Nicod, and especially Beau, found the nerves in- 
flamed or atrophied and in a condition of fatty degeneration in cases of 
intercostal pains occurring in pleurisy and phthisis. Neuromata and 
thickening of the sheaths of the nerves have also been observed. An 
opportunity of making necroscopic investigations is rarely afforded in 
ordinary cases. The following are the exciting causes: exposure, trau- 
matism, over-exertion, vertebral affections (inflammation, caries, cancer), 
diseases of the ribs, adenitis, aortic aneurism, tuberculosis, esudations 
ind thickening of the pleura. Stasis in the intercostal veins may 
t as a cause of the neuralgia. This occurs more readily on the left 
side, and must be attributed, according to Henle, to the sinuosities and 
longer curves of the vena azygos minor, which receives the blood from 
the inferior intercostal spaces. Tlie repletion of the venous plexuses on 
the left side may thus cause compression of the nerve-roots. 

According to Bassereau, intercostal neuralgia is almost always accom- 
panied by some uterine affection (congestion, abnormal sensibility, 
catarrh, and menstrual disorders), but it appears that he has also ranged 
cases of lumbo-abdominal neuralgia in this category. Finally, intercostal 
neuralgia occurs frequently in hysteria and diseases of the cord. 

The puncta dolorosa in dorso-intercoatal neuralgia are: a dorsal point, 
a little outside the spinous process at the intervertebral foramen; a lateral 
point, in the middle of the intercostal space at the bifurcation of the in- 
tercostal nerve (this point is not constant); a sternal or epigastric point, 
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outside of the sternum for the superior intercostal nerves, and outsii 
the median line in the epigastrium for the inferior nerves. 

Circumscribed anaesthesia and zona (which is readily explained by the 
presence of vaao-inotor fibres in the dorsal nervesl are sometimes observed 
tis complicatlonB. The appearance of zona may be attributed, as we have 
seen above, to the existence of a neuritis. The neuralgia often precedes 
the eruption, but at other times follows it, and may last for a long time 
afterwards. 

The diagnosis does not present, as a rule, any especial difficulty. In 
intercostal rheumatism, which is most readily mistaken for neuralgia, tbe 
pain is more widespread, increases more upon motion and deep respira- 
tions than upon pressure, and is very frequently accompanied by febrile 
(ymptoma. No circumscribed painful spots are observed in the lancinit- 
ing intercostal pains of pleurisy, pneumonia and pericarditis, and physical 
esamlnation reveals other characteristic signs. This is also true of tuber- 
Oulosts, in which the pain is usually situated in the superior iittercost&l 
•paces near the sternum. Angina pectoris is characterized by a sensa- 
tion of faintness, irregularity of the heart's action, and absence of pUtMla 
dolorosa. The intercostal pains, which are symptomatic of spinal affec- 
tions, are complicated by other neuralgias of the arms and legs, and by 
symptoms of loss of power. In vertebral affections the nature of the 
co-existing neuralgias is recognised by the pathognomonic signs previ- 
ously referred to. 

As a rule, the prognosis of intercostal neuralgia is not unfavorable, 
but it very often pursues a slow course. In rebellious cases the disease 
may continue for an indefinite period. 

TVeatment : This should be directed, above all, against the primary 
disease, especially the anemia, hysteria, or uterine affection which niiy 
be present. More or less ready relief is obtained by the employment of 
flying blisters, the endermic or hypodermic administration of morphine, 
and stabile galvanic currents passed through the vertebral column and 
along the course of the intercostal nerves. According to Anstie, the ap- 
plication of a blister over the posterior nerve-fibres will also act favorably 
upon neuralgia of the anterior branches, and will even prevent the second- 
ary development of herpes. Benefit is also frequently derived from 
moist packs, followed by half -baths at 24''-23'' C, local douches, sea-bath- 
ing, the waters of Gaatein, Teplitz, Tueffer, Voeslau, Tohelbad, Wies- 
baden, Baden-Baden, etc. 

Mastodynia {irritable breast of Cooper). — Neuralgia of the mammary 
gland should be regarded as a variety of intercostal neuralgia (pectorsl 
cutaneous nerves). This view is supported by the following circumstan- 
oes: complication with brachialgia {the superior branch of tne first ^nte^ 
costal nerve takes part in the formation of the brachial plexus) ; the ap- 
pearance of analogous pains in the inner wall of the axilla, in the back 
and shoulder, parts to which the pectoral cutaneous branches are dis- 
tributed; finally, the accidental complication with neuralgia of the 
Abdominal walls (some filaments of the fifth intercostal nerve are di|^ 
tributed to the abdominal muscles). 

In mammary neuralgia, which is observed most frequently from 
period of puberty to the age of thirty, the mammary gland is, in si 
places, the seat of lancinating pains, which radiate towards the shoulder, 
arm, loins, and abdomen. Tlie pains increase before menstruation, and 
diminish in intensity during the menses. Cooper has found in the mam- 
mary gland movable nodosities from the size of a pea to that of a haiel- 



di#« 



DISEASES OF THE NERVOUS SY8TEM. 237 

it, which, like neuromata, are extremely sensitive to contact. Thay 
have been regarded as connective-tissue formations. In a case reported 
by Fran que (Med. Halle, 1864), the maatodynia was due to a carcinoma 
of the liver and stomach (probably a radiated neuralgia). Beigel pub- 
lished the case (Virch. Arch., XLII. Bd., 1868) of a girl, nineteen years 
of age, who had never been pregnant, and who suffered, at the age of 
seventeen, from galaotorrhcea, followed by pains in both mammie. In 
Fr. Schultze's case (Ber. klin. Wschr., 43, 1874) a secretion of colostrum 
with double mastodynia was observed (reflex irritation of the secretory 
nerves from neuralgia of the cutaneous nerves of the breast). 

Treatment: Support the painful breast and cover it with a fine fur; 
employ frictions with belladonna ointment; administer opium and calo- 
mel (Cooper's method) internally. The treatment indicated for intercos- 
tal neuralgia will also apply here in great part. 



2. I.UMBO- 

Under this term are included all neuralgias 
of the lumbar plexus. According as the dise 
the posterior branches of the five lumbar nerves, the paius radiate into 
the back and loins, or into the abdomen and external genital organs. 
Over such a largo surface the neuralgic affections may be situated in 
various nerve-fibres, and we accordingly distinguish lumbo-abdominal 
neuralgia, properly speaking, neuralgia of the testis, hysteralgia, neural- 
gia of the obturator nerve, and crural neuralgia. 

a. JAtmbo-abdominal neuralffia.^—This is most frequently produced 
by affections of the lumbar portion of the vertebral column or the neigh- 
borhood of the lumbar plexus, by pelvic diseases, or by exudations upon 
the ilio-psoas muscle. Strains, contusions, exposure, and hysteria are re- 
garded as pathogenic factors. The pains occur in paroxysms. They are 
usually lancinating in character, and follow the course of the nerves towards 
the posterior portion of the trunk or the hypogastric region, or are mani- 
fested upon pressure over certain parts of these regions. The puncta 
dolorosa are: 1, a lumbar point, a little to the outside of the spinous 
processes of the upper lumbar vertebrie; 2, an iliac point, above tbe 
middle of the crest of the ilium, where the ilio-hypogastric nerve pene- 
trates the transversalis abdominis muscle ; 3, a hypogastric point, above 
the inguinal canal, a little outside of the linea alba, where the ilio- 
hypogastric nerve traverses tbe aponeurosis of the external oblique mus- 
cle; 4, an inguinal point; 5, a scrotal or labial point, upon the scro- 
tum or labium major. Spasm of the cremaster and increase of sexual 
appetite (priapism and ejaculation, Notta) sometimes occur as complica- 

Lumbo-abdominal neuralgia may be mistaken for rheumatic myalgia 
I (of the sacro-lumbalis and longissimus dorsi), But in the latter affection 
■■ sufficient diagnostic data are found in tbe pathognomonic position of the 

vertebral column (convexity towards the affected side), in the sensibility 

of the entire muscle to pressure, and especially during motion, and in the 
I absence of circumscribed puncta dolorosa. Uterine affections (chronic 

infarctus, cancer), which are sometimes accompanied by pains in the back, 
. hips, and groins, are readily recognized by a vaginal examination, I'tog- 

nosia and treatment are the same as in intercostal neuralgia. 
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b. Neuralgia of the testis. — This exceedingly distressing affection 
(irritable testis of Cooper; neuralgia, of the spermatic plexus, according 
to Romberg) is characterized by painful sensations in the testicle, sper- 
matic cord and perineum, which, without any visible change, become ex- 
tremely sensitive to pressure over certain parts. It is due to venereal ex- 
cesses, onanism, unsatisfied sexual excitement, chronic urethritis, sod 
irritation of the spinal cord. In a case under my observation (Wien, 
Med. Zeit,, 9, 1884), the urethra was hyperresthetic, and a fluid like the 
white of egg was discharged after micturition. The microscope showed 
the presence of filaments of mucus, but no spermatozoa (gonorrhceal se- 
cretion furnished by the follicles of the prostate, Cowper's glands, or the 
seminal vesicles). 

The theory of an inflammatory affection is contradicted by the normal 
appearance of the testicle. Nephritic colic, in which the pains radiate 
into the groin and testis, is distinguished from neuralgia of the testis | 
by the disorders in the urinary secretion and the appearance of concrc 
tions, gravel, and blood in the urine. Beginning spinal affections ar' 
characterized by coexisting motor and sensory disturbances. Theacat 
cases run a much more favorable course than the chrouic ones. The latt^ 
often continue for years, are apt to return, and the pains sometimes b< 
come so intense that the patients demand castration. This operation h* 
been performed several times by surgeons, but has not always results 
successfully. Treatment : In acute cases benefit is obtained from frictior'^^*' 
with belladonna ointment upon the testis and along the cord {two or thresh'' 
times daily) and fronn warm baths. In chronic cases we may prescrit^^^^ 
flying blisters, and pass a descending constant current through the luni;;=*' 
bar spine and spermatic cord. Resort is also had to cool sitz-oaths, moi^^* 
packs, half-baths, cool dorsal affusions, fine douches to the vertebra! co -^*'' 
umn and perineum, and, finally, sea-baths — sexual indulgence being limiP" 
ed as much as possible. 

c. Hysteralgia. — Uterine neuralgia (irritable uterus of Gooch) is als^^^" 
an extremely distressing and rebellious aSection. The uterus, althoug'"'^^ 
maintaining its normal volume, mobility, and temperature, becomes tK^f^* 
seat of extremely violent spontaneous pains, and is usually so sensitiv""^^^^^ 
to pressure that examination is rendered impossible. Narcotics an- ^^^ , 
nervines have proved useless in the cases observed bySoanzoni. Therm^^^ , 
waters, hydrotherapeutics, and sea-baths are probably the measures whicL^^^ 
will give the best results in this affection. , 

d. Neuralgia of the obturator neroe, a very rare form, has been observe;^ '^^ 
in cases of strangulated obturator hernia. It consists of acute pain. -^^ 
upon the inner surface of the thigh, with abolition of the power o£ ab*^^^^^' 
duction, and comes on after the symptoms of strangulation. , 

e. Crural neuralgia. — This neuralgia is manifested by paroxysms o" ^J 
pain upon the anterior and inner surfaces of the thigh and leg, extend,-.^'' 
ing to the inner border of the dorsal surface of the foot and Targe toe^**"- 
As a pure neuralgia it is much rarer than the analogous affection upor"^* 
the posterior surface of the leg; both forms are often associated, Th^^ 
causes of this affection include exposure, traumatism, compression of th^ 
lumbar plexus in the pelvis by degenerated lymphatic glands, exudations 
upon the iliac muscle, aneurisms of the iliac artery, strangulated crural 
herni,-e, dislocations of the thigh, coxalgia, etc. / 

The puncta dolorosa are: 1, a crural point, at the exit of the crural f 

nerve below Poupart's ligament; 3, an anterior femoral point, where the } 

small saphenous nerve perforates the fascia lata in the middle of the 
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thigh; 3, an articular point, at the inner surface of the knee, where the 
nerve divides; 4, a plantar point, at the inner side of the sole of the 
foot; 5, a point upon the tuberosity of the great toe: the two latter 
points belong to the anterior saphenous major nerve. Hypersesthesia or 
partial anaesthesia and formication are sometimes observed along the 
course of the small saphenous nerve. With regard to prognosis and 
treatment, we refer to the remarks on sciatica. 
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C. — NkETOUS DtSOBOBRS IN THE BRANCHES OP THB SaCBO-C 

Plexus. 
a. Sciatic Neuralgia. 

Sciatica afEects the sciatic plexus, wliich is formed by the fourth 
and filth lumbar and the first two eacral pairs of nerves. The neu- 
ralgia, starting from the lower lumbar region, occupies the buttock and 
thieh, aod also extends to the popliteal fold and the adjacent part of the 
Cfdi of the leg; it sometimes extends to the external malleolus, the heel, 
and the outer surface of the foot. In the majority of cases the neu- 
ralgia is limited either to the upper or lower segment of the couise of 
the nerve. 

The anatomical lesions of sciatica are very imperfectly kn(Jwn, In 
one case, Cotugno found a dropsical enlargement of the nerve, which wM 
veiy probably due to the general anasarca from which the patient was salt 
fenng. Aodral, Gendrin, and Martinet have several times seen the ner" 
red and injected and the neurilemma infiltrated with serum or pus. B^ch 
found the nerve of a yellowish color, strewn with small Iiiemorrhagep, a 
thickened in places, and Bichat found it coursed by dilated vessels. Da- 
puytren, in a case of cancer, and NoegelC, in a case of elephantiasis of the 
thigh, have observed the formation of nodosities and cysts upon tliB 
tibial nerve. At the point of emergence of the nerves belonging to the 
sciatic plexus, Haaae has seen the neurilemma inflamed by a deposit o( 
tubercular granulations, although no tubercles could be discovered in the 
spinal canal or nerves. 

In a case of sciatica, caused by an ulcerated cancer of the uterus (Med. 

Zeit., 12-13, 1864), I found the neurilemma of the sciatic nerve ecchy- 

mosed and even sclerosed, and drawn towards the neoplasm, the latter 

extending to the sheath of the nerve. Microscopical examination of the 

' nerve, after hardening in chromic acid, gave the following results : con- 

isiderable development of interstitial connective tissue around the trans- 
verse sections of the nerve-fibres, with infiltration of large cancer-cells 
of various shapes, and provided with one or two nuclei. In a second 
H case of sciatica, which had continued for a year, and had developed after 

n confinement, an abscess finally formed in the sacral region. Upon open- 

f ing it, foetid pus escaped and the bone was found roughened. The patient 

L died of pyiemia, and autopsy showed caries of the sacro-iliac symphyaisj™ 

p in the pelvis an abscess was found around the left sciatic nerve, thJB 

I sheath of which was uneven and thickened and the nerve-fibres red w|H 

I surrounded by dilated vessels. -^ 

Sciatica rarely begins with suddenness and violence, but, in ths 
majority of cases, the pains develop gradually. As in other neuralgias, 
I there is usually a dull pain in the deeper parts, especially in the buttock, 

U which, from time to time, radiates upwards or downwards, either span- 
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taneously or from an external cause, under the form of burning or lan- 
cinaliiig pains. 

The following are the puncta dolorosa found in sciatica: 1, the lum- 
bar point, upon the lateral portion of the last lumbar vertebrie (acoord- 
in^ to Homberg, this is an associated sensation situated in the posterior 
branches of the sacral nerves); 2, the posterior iliao point, at the poste- 
rior superior spinous process of the ilium; 3, the sacral point (of Trous- 
seau), over the sacral vertebne; 4, the superior iliac point, upon the mid- 
dle of the crest of the ilium; 6, the median iliao point, at the summit of 
the sciatic foramen; 6, the inferior iliao or trochanteric point, at the 
posterior border of the great trochanter; 7, the superior femoral point, 
upon the tuber ischii; 8, the middle femoral point, corresponding to the 
posterior cutaneous nerve; 9, the inferior femoral point, at the inferior 
and inner part of the biceps (the two latter are inconstant); 10, the pop- 
liteal point, at the division of the sciatic nerve; 11, a point at the head 
of the fibula, where the bone is encircled by the peroneal nerve; 12, the 
deep fibular point, at which the pains extend for a certain distance; 13, 
the sural point, upon the calf; 14, the tibial point, at the edge of the 
tibia; 15, the external malleolar point; 16, the internal malleolar point 
(much rarer); 17, tjie dorsal point, at the toes; 18, the plantar point, 
upon certain parts of the sole of the foot. 

The roost fieqaent and marked of these painCnl points ore those of the lumbar 
region, the greati truchauter, the tubei ischii. the popliteal epnce, the head of the 
fibula, and the external malleolua. Nevertheless one or the other of these points ia 
often wanting, and in certain sciaticoa (eBpecially those of spinal ori^n) no painful 
point can be discovered upon preeaure. 

In acute cases the patients are compelled to remain in bed, and are 
most comfortable when the thigh is brought closer to the trunk and 
the knee is slightly flexed. Every forcible movement, such as turning 
in bed, and coughing or sneezing, and prolonged decubitus upon the 
affected side, increase the pain. At first the pain prevents the patient 
from using the affected limb in walking. After a while locomotion 
again becomes possible, but it is attended with a peculiar one-sidedness 
and lameness, as the patients bear the weight of the body upon the 
healthy limb and walk upon the toes of the affected leg. The patients 
are bent somewhat backwards and advance by inclining forwards slightly 
at each step. 

The accompanying motor symptoms and complications consist of re- 
flex muscular spasms, and sometimes of persistent contractures (of the 
biceps) and pareses, especially in neuralgias of central origin. The sen- 
sory disturbances consist of hyperiesthesia (over circumscribed spots, 
especially in the lancinating sciatica of beginning ataxia) or anesthesia. 
1 observed one case of severe sciatica (Wien. Med. Zeit., 13, 18G3), 
attended with hypersesthesia of the caH and anaesthesia of the anterior 
surface of the thigh. 

Among the vaso-motor disorders we may observe, in addition to sub- 
jective sensations of cold in the affected leg, a diminution of tempera- 
ture (1.5-3''C. in chronic cases), diminution of the perspiration, and atro- 
phy of the affected side. In acute cases the absence of movement may 
undoubtedly be looked upon as the cause of the atrophy. But in severe 
and chronic forms in which the atrophy chiefly involves the diseased limb, 
we must admit that the irritated sensory fibres act by reflex means upon 
the vaso-motor apparatus, and that the atrophy is due to the prolonged 
Vol. II.— IB 
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contrsotion of the vessels. The low temperature and the diminution in the 
secretions also favor this view. Graves reported a case in which the af- 
fected limb preseoted a considerable hypertrophy, which diHappeared 
after a month's treatment with the actual cautery. Braun (in hiB Bal- 
neotherapeutics) has several times observed sugar in the urine of patients 
Buffering from sciatica. 

Exposure plays the most important part in the etiology of Bciatioa, 
The largest number of cases occur in those months which are aooom- 
panied by strong winds and low barometric pressure. 

Exposure to winds and moisture, contact with the damp ground, in- 
suEGcient clothing, and hving in damp places are the most frequent causes 
of sciatica, especially in artisans. The disease is much more infrequent 
among the better classes. Injuries, wounds, over- exert ion, and sudden 
movements may also lead to the development of sciatica. 

Symptomatic sciatica may occur under the following conditions; ' 
flammation o£ the sciatic norve, diseases of the sacrum (caries, cam 
pelvic tumors, periostitis of the ilium, perimetritis, uterine and ova 
tumors, pregnancy, displacements of the uterus (compression of the i 
oral plexus), hypertrophy of the retro-peritoneal glands, peritoneal exuf 
tions and abscesses (Niemeyer), concretions of solid f:ecal matter, aai 
mulation of cherry-pits in the sigmoid flexure, tumors along the course ol 
the neTTOs of the thigh and leg, popliteal aneurisms. Sciatica may also 
be due to spinal affections, hysteria, and metallic poisoning, and may fol- 
low the puerperal condition, typhoid fever, syphihs, and gonorrhtea. Fi- 
nally, it may occur as a reflex phenomenon in dental and facial neuralgias 
(Brown-Sequard and Piorry), 

The male sex, being more exposed to vicissitudes than the female, 'is 
also more liable to sciatica. In the large majority of my cases the pa- 
tients were between the ages of twenty-five and thirty-three years; the 
youngest patient was a girl twelve 3'ears of age, the oldest was a man of 
seventy. The neuralgia is usually limited to one side, but Valleix, Leu- 
busoher, Romberg, etc., have observed the bilateral form. All my cases 
of double sciatica were accompanied by spinal symptoms. 

As a rule, the diagnosis of sciatica does not present any serious diS- 
oulties. Neuritis of the sciatic nerve is usually characterized by febrile 
movement and continuous pains along the course of the nerves without 
any circumscribed painful points, and terminates, in severe cases, with 
symptoms of motor and sensory paralysis. 

In rheumatism of the muscles of the hip (rheumatic myalgia) the 
symptoms consist of swelling, elevation of temperature, and widespreail 
pains, with absence of the characteristic puncta dolorosa. The pains ate 
more readily produced by movement than by pressure. Psoas abscess is 
accompanied, like sciatica, by pains in the hip and lumbar region; but the 
flexion and retraction of the thigh, the acute pains upon forced extension, 
the fever of suppuration, the cedema of the limb, the swelling, and the 
fluctuation upon the inner side of the thigh, constitute distinctive signs 
of the former affection. 

Among the osseous affections, periostitis of the femur and coxalgii 
may be mistaken, in the beginning, for sciatica. But periostitis of tbe 
femur begins with elevation of temperature, and this is followed by swell- 
ing and a deep pain, which is only increased upon active pressure. In 
coxalgia the beginning of the articular inflammation is shown by the pain 
upon motion (especially upon rotation of the thigh), and also by strilting 
npon the heel and thus acting upon the head of the femur. 
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period the enlargement of the hip, the effaced gluteal fold, the dissimilar 
position of the lower limbs, and the comitiuRication of movements of the 
thigh (in the horizontal position) to the pelvis, prevent a mistake. 

Certain vascular affections, such as embolism and thrombosis, are also 
accompanied by pains in the thigh. In embolism of the crural artery the 
character of the disease is shown by the absence of pulsation below the 
obliterated point, by the absence of puncta dolorosa, and by the coolness 
of the limb. 

Phlycteniilie, filled with a reddish fluid, and the signs of gangrene soon 
make their appearance. Thrombosis of the crural veins is recognized by 
the cyanosis and ceclema and by the distention of the lower veins, espe- 
cially upon the dorsal surface of the foot. If the patients are not obese, 
we will be able to delect the cord formed by the obliterated vein. 

When sciatica is symptomatic of spinal affections, it involves both 
sides, at least at intervals. The puncta dolorosa are often wanting, and 
the pain is combined with other symptoms of motor and sensory irritation. 
The sciatic pains which sometimes occur in hysterical and saturnine affec- 
tions are almost always accompanied by other characteristic signs. It is 
often much more difficult to determine whether a sciatica of recent date 
is of rheumatic or spinal origin. When the sciatica is accompanied by 
shooting pains or some points of cutaneous hypenesthe&ia, or when it is 
combined with ocular paralyses, and with diplopia; when it occurs with 
other vague neuralgias, after iong-continued masturbation or obstinate 
pollution ; when it develops in the midst of phenomena indicative of geni- 
tal irritation (frequent seminal losses with increase of the neuralgic pains, 
precipitate ejaculations, incomplete erections, disagreeable sensations in 
the baek or legs after coitus), or is accompanied by abnormal sensitive- 
ness to lower temperature or electrical stimulation, — it should he re- 
garded as indicative of an irritation in the cord (especially of beginning 
ataxia). 

The prognosis of sciatica depends upon the character of the affection. 
The idiopathic, rheumatic, or traumatic forms, those which follow the 
puerperal condition, typhoid fever, or syphilis, and those in which an ex- 
isting compression of the nerves may be removed by an operation, are 
susceptible of recovery. In the same manner the sciatic pains, which 
sometimes occur in hysteria and lea d-pui sowing, may be relieved by treat- 
ing the primary disease. 

As a rule, the recovery of idiopathic forms occupies weeks or even 
months. Recent oases, in young and previously healthy individuals, ter- 
minate more rapidly than chronic neuralgias occurring in old people, 
although the latter are not hopeless. Inveterate sciaticas, which readily 
relapse and resist all treatment, the bilateral forms and those which are 
symptomatic of spinal affections, almost always present an unfavorable 
prognosis. 

Treatment. — Local bleeding is indicated (wet-cups, leeches; in case 
of htemorrhoids, leeches to the anus) in very painful, acute cases, and in 
robust individuals. But we are frequently compelled to resort to subcu- 
taneous injections of morphine in order to diminish the violence of the 
p&in and to enable the patient to obtain rest. Rapid improvement is 
sometimes obtained by applying, for several successive days, flying blietera 
to the painful points, CBpecialTy over the posterior branches upon the 
sacrum (Anstie), and by rubbing the blistered parts with a little morphine 
mixed with olive oil or fat. Betz lias recently advised the prolonged ap- 
plication, behind the trochanter, of a nitrate of silver ointment imtil it 
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drops off spontaneously (powdered nitrate of silver, 1-1.50 grflins; adipig, 
16 grains). 

Turpentine has been highly recommended by Romberg, Recamier, and 
Trousseau. It is prescribed with honey (one to five grammes of turpen- 
tine to thirty-five grammes of honey, one teaspoonful morning and even- 
ing) in capsules or in pills, to which magnesia has been added (Oppol- 
ser). It is not well tolerated by many patients, and in such cases can 
only be employed externally. 

Frictions with croton oil upon the posterior surface of the thigh and 
leg are also employed, but it must usually be applied several times oefors 
eczema and pustules ar« produced. In order to diminish the burning sen- 
sation produced by these eruptions, the limb may be covered with moist 
compresses and then with powdered starch. In the Vienna General Hos- 
pital I have obtained good results from the use of croton oil, even in obsti- 
nate cases. 

One of the best revulsive measures consists of linear cauteriiatioa 
with a thin cautery. But the employment of this measure meets with an 
almost insurmountable obstacle in the fears of the patient, and a second 
application is rarely permitted. We may then resort to cauterization with 
sulphuric acid along the course of the painful nerves, Kollas (Hartess 
Annalen, X. Bd.) and Maleaigne have advocated a measure which is made 
use of in veterinary medicine, viz.: the cauterization of the lobe of tbeeir 
upon the anterior surface of the helix on the affected side. Section of the 
peripheral nerves is only applicable to small nerve-librcs, and has not given 
Tery good results in the majority of cases in which it has been hitherto 
performed. As a rule, the operation causes quite extensive paralysis of 
motion and sensation. In one of Dieffenbach's cases, which was published 
by Romberg {excision of a neuroma of the sciatic nerve), persistent ul- 
ceration of the heel occurred together with osseous suppuration (trophic 
disorders from traumatic nerve lesions). In many instances the patients 
died of pysemia. We may finally add, with regard to surgical treatment, 
that Patruban (AOg. Wien. Med. Zeit., 43-53, 1872) cured a rebellious 
case of sciatica by exposing and stretching the nerve (Nussbaum's opera- 



ion). 
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Combining derivative treatment with narcotics, Trousseau prescribed, 
in obstinate sciatica, narcotic boluses (equal parts of extract of belladonn* 
and opium, with powdered guaiac and mucilag, gum tragacanth), whicb 
were introduced at night in an incision made above the sciatic notch. 
During the day the premature closure of the wound was prevented by the 
introduction of two or three peas. In the sciatica following confinement, 
Basedow has several times obtained recovery by bandaging the leg from 
the toes to the knee. 

Ab thermal treatment we may prescribe, especially in chronic sciatica, 
the sulphur waters of Wiesbaden, Aix-la-Chapelle, Baden fnear Vieoim). 
Gastein, Piatyan, Teplitz, Trentsin, etc. In those cases which are accom- 
panied by symptoms of irritation on the part of the cord, mineral waters 
of high temperature are usually tolerated poorly, and are apt to increase 
the medullary symptoms. 

In peripheral sciatica good results are obtained from faradio treal- 
tnent (secondary current applied to the painful points for five to ten min- 
ntes by means of dry electrodes), and from the descending stabile currenl 
(the anode upon the lumbar plexus and nerve-roots, the cathode upon the 
painful points). Weak currents are used in the beginning, and their in- 
tensity may then be increased. In some oases in which electricity is not 
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well borne, its use may be preceded, for a certain length of time, by sub- 
cutaneous injections and batiis. In sciatica of central origin, electricity 
often produces merely palliative effects, and the relapses demand long- 
continued thermal or nydrotherapeutic treatment. 

The hydrotherapeutic treatment of sciatica includes various procedures. 
In Fleury's method the patient, wrapped in woollen cloths, is placed 
in a sweating apparatus, heated by an alcohol lamp; the head, covered 
with moist compresscB, protrudes from the sweat-chest. The patient 
remains in this position from ten to twenty minutes until he perspires 
profusely, and then takes a cool bath or douche. The " dottche icosaaise " 
consists of a shower-bath in which warm and cold water are used alter- 
nately. When the warm douche has been applied to the affected leg to 
the limit of the patient's endurance, it is followed by a local or general 
cold douche. Recent cases are also benefited by vapor-baths followed by 
moist frictions, Some physicians prescribe the application of ice-bags to 
the painful points, cold douches and dry frictions to the diseased limb, or 
the filiform douche (Fleury), which constitutes a form of high-pressure 
atomizer. 

Although these measures may undoubtedly prove successful, especially 
in robust individuals and in the peripheral forms (as is shown by Lagre- 
lette's statistics), we must nevertheless, in a large number of cases of 
sciatica, avoid all extremes of temperature. A much milder plai 



that is apphcable to all cases, consists of the use of moist packs (until thi 
return of warmth over the entire body and especially in the legs), foliowe* 
by cool afEusions or half-baths at 22°-18° C, with frictions to the limbs. 



b. i^aama and Paralyaea of the X^ower Limbs. 

\ (tonic or clonic) of the lower limbs may constitute a part 
symptom of central spasmodic neuroses (hysteria, epilepsy, tetanus, chorea, 
etc.). At other times they are manifested directly under the influence of 
the win, or indirectly bj' reflex action. 

Spasm of the muscles of the hip (spasmodic contracture, Stromeyer) 
is a tonic spasm of the ilio-psoas, the quadratus lumborum, and the adja- 
cent muscles upon the anterior surface of the thigh. It is due to inflamma- 
tion and neuralgia of the coxo-femoral articulation, to psoas abscess, or to 
diseases of the lumbar segment of the vertebral column. The thigh is 
then strongly flexed upon the hip, the pelvis tilted up, the limb shortened, 
active flexion difficult or impossible, and passive estension painful and 
accompanied by a deviation of the body towards the affected side. Spasm 
of the extensors or adiiuctors of the thigh is a rare affection. The tonio 
and clonic forms are observed in central spasmodic neuroses and in neu- 
ralgia of the knee-joint. Spasm of the flexors of the leg may be of central 
Tigin (hysteria, spinal affections), or it may be secondary to diseases of 
he knee or muscles. Spasms of the anterior muscles of the leg (region 
of the peroneal nerve) are rare, and are caused by exposure and over-exer- 
tion or by paralysis of the antagonists. Spasms of the muscles of the 
calf and of the sole of the foot (region of the tibial nerve) are much more 
frequent. They include the contractures from spinal affections, joint 
diseases, and paralysis of the peroneal nerve, which give rise to talipes 
uinuB. Rapid and painful tonic spasms of the calf and sole of the foot 
e caused by exertion in certain occupations, by forced marches, chilling 
o( the foot, or by reflex action, as in cholera. Schulz has observed very 
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violent Sp&sms, commencing' in the eoles and extending to the dorsal sur- 
face of the foot and to ihe calf (region of the posterior tibial nerve), in 
danseuses, after dancing upon tip-toe. They recovered after treatment 
with electricity. 

The saltatory spasras, which have been referred to on page 115, are 
probaMy of central origin. The nature of tbe tonic rheumatic apaams of 
tlie lower limba attended with albuminuria, which were described by 
Kussmaul (Ber. Klin. Wschr., 4:i— 14, 1871), has not been thoroughly 
determined. 



IL pentunu long. 




Fio. 91.— Motor pDlnti ot DDtir ildi of leff. 

The treatment of all the spasms in question is determined by the 
principles which we have previously laid down; careful attention must be 
paid to the primary disease. Cupping along the spinal column, galvanic 
or fsradic treatment, an ti -spasmodic a, subcutaneous injections of mor- 
phine, tenotomy, or orthopedic apparatus in old and obstinate cases, are 
the principal measures employed. 

Paralysis of the crural nerve and of the extensors of the leg which 
are innervated by it, is observed after traumatism, pressure upon the lum- 
bar plesus during delivery, acute diseases, neuritis, progressive muscular 
li atrop hy, infantile paralysis, and myelitis. Electrical contractility is al- 
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mast always affected to a greater or less extent. Not alone is extensia 
of the leg compromised in severe forms, but the paralysis of the il 
muscles also causes the loss of the power of flexion of the leg upon tha 
pelvis. In bilateral forms (after diflicult labor) the patients are compelled 

Paralysis of the obturator nerve (with loss of the power of adducting) ■ 
the thigh) and of the gluteal nerves (loss of the movements of abduction^ 
and rotation of the thigh) is rarely observed, aud ouly as a part sympto 
oi central lesions or of general paralysis after acute diseases. 



U. EHfltrocnemli 




Fi8. S8.— Motor poliita of tanar ilds ot log. 



Paralyses of the lower limbs ooeur moat frequently in the distribntim iJI 
of the sciatic nerve and its branches. The superior segment of the aeiatio 
nerve is much more rarely involved than the lower, which corresponds to 
the peroneal and tibial nerves. These forms of paralysis are chiefly At- 
tributable to rheumatic and traumatic influences (delivery, operations, 
pelvic tumors). Upon page 172, we have reported a case of Bimultaneoos 
paralysis of the tibial and peroneal nerves, from a gunshot wound of the 
sciatic at its bifurcation. The nerves in question are also the seat of more 
or less extensive paralysis in various cerebral and spinal lesions, after 
febrile diseases, and in infantile spinal paralysis and progressive musoular 
atrophy. Paralysis of the flexors of the thigh is extremely rare, 

ig the paralyses occurring in the dietributioa of the peronetl 




herve, tbat of the anterior tibial muscle is characterized by dropping of 
the toes, by the abduction which occurs during attempts at flexion, and 
by the prominence formed by the extensor proprius poliicis. In paral- 
ysis of the peroneus longus, the foot is addacted; when standing, it 
■fisumea the position of talipes valgus, but in attempts at extension this 
changes to varus, and ia accompanied by pain; the foot readily tires, and 
ia the seat of acute pain in the external malleolar region. At a more 
advanced stage the secondary contractions of the peroneus brevis and 
the extensor communis produce complete rotation of the foot outwards. 
Ill paralysis of the common extensor of the toes, active extension of the 
first phalanges ia abolished, the foot is abducted, and is fiexed with diffi- 
culty. 

Among the paralyses in the distribution of the tibial nerve, that of 
the muscles of the calf produces what is known as talipes c&vus, consist- 
ing of valgus with forced extension of the heel, exaggerated excavation 
of the plantar arch, and secondary deformities in the articulations of the 
toot. Paralysis of the flexors of the toes abolishes the power of flexitig 
the first two phalanges. In paralysis of the interossei, the lateral move- 
ments of the toes, flexion of the first joint, and extension of the last two 
joints of the toes, are rendered impossible. 

The diagnosis of these various motor disturbances is rendered easy if 
we are able to exclude primary contracture and if passive movements 
are preserved. The prognoais depends upon the etiology, the duration 
of the disease, and the secondary changes iu the muscles and joints. The 
most efficient therapeutic measures consist of galvanization of the nerves, 
combined with faradic stimulation of the muscles, and rational gymnas- 
tics and orthopedics. 

c. Coccygodynia, 

Krukenberg, Nott, Simpson, Erichsen, and Soanzoni have applied the 
term coccygodynia to neuralgia of tfae branches of the coccygeal plexus. 
The disease is characterized by acute pain in the coccyx, especially in the 
sitting or vertical position, the pain usually radiating into tfae perineum, 
the vesical region, and even into the hips. This distressing sensation 
forces the patient to sit sideways upon the edge of a chair or to place 
the hand underneath the buttocks while sitting. Some patients experi- 
ence extreme difficulty in walking and in going to stool. The pains 
increase upon slight concussion, as upon coughing and sneezing, and 
upon pressure, especially from below upwards. 

Among the cattaea of coccygodynia, we may enumerate the following 
conditions: inflammation of the coccyx and its ligaments, diseases of the 
periosteum, caries of the last coccygeal vertebra (Nott), displacement of 
the coccyx in consequence of muscular contractions, fracture or ankylosis, 
and perhaps inflammation of the coccygeal gland. This affection occurs 
moat frequently in women after difficult labors, in uterine affections, hys- 
teria, and after injury. 

As regards treatment, Soanzoni prescribes leeches, warm-baths, com- 
presses, and subcutaneous injections of morphine. In Gosselin's case 
the neuralgia disappeared after the prolonged use of an air-cushion (to 
avoid pressure) and mild purgatives. Sui^cat intervention is the only 
resource left in rebellious and very painful cases. Nott, of Alabama, 
who first resorted to surgical interference, extirpated the coccyx (Amer. 
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Journ. of Med. Science, III., 1832). Simpson performed subcutani 
section of the muscles and ligaments inserted into the coccyx; in se 
c&ses he resorted to excision of the bone. Seeligmueller (Neuropath. 
Beob., Jena, 1873) cured a coccygodynia of twelve years' standing by fara- 
dization (the negative pole in the cervical canal, the positive upon the 
sacrum). Amann merely obtaitied a certain amount of improvement 
the employment of galvanization. 



I 



Neuralgiaa of the Joints {Artimlar Neuralgia). 



These were first described by Brodie (Pathol, and Surg. Observ. on 
Diseases of the Joints, London, 1818), and were investigated at a later 
period by Stromeyer (Handb. d. Chir., 1844, and Erfahr. u. Local neurosen, 
1873), Esmarch (Ueber Gelenkneurosen, 1872), Wernher (Ueber nert, 
Coxalgia, Deutsch. Zeitschr. f. Chir., Bd. L, 1872), and O. Berger (Ber. 
Klin. Wschr., 1873, and Deutsch. Zeitschr, f. prak. Med., 1874). 

Ruediager (Die GelenksneTren des menBchlichen Koerpecs. 1367) diBOOTemd flat 
a large nnmber nf nerve-ftbreH ore iliatribated to the ligaments, GbrouB capsole, and 
especially to tiie synovial membrane of tha large and timall joiiit.it of the limba (ud 
also to the -rertebral articolationB). Tha orticalat nerves originate partly from the 
spinal, partly from the Bjmputhetia eyBtem. 

The abundance of nerves in the larger and smaller joints and in tbe 
surrounding skin enables us to understand why these parts are the seat 
of irritative phenomena, which Esmarch and especially Berger regard is 
true neuralgias. 

Among the etiological factors, the chief importance must be attached 
to a neuropathic condition, which is either congenital or acquired by the 
habits of life and diet, and in consequence of anemia and hysteria. It 
is for this reason that women and girls suffer so frequently from various 
forma of articular neuralgia. Upon several occasions, also, I have ob- 
served neuralgia of the shoulder, elbow, and knee, in young boys who 
have been addicted to masturbation for a long time. The exciting causM 
include emotional excitement, traumatism, contusions, pressure upon the 
joints, fatigue, and more rarely rheumatic influences. At times articulat 
neuralgias are induced by gastric disturbances, irritations of tiie sexual 
apparatus {the abdominal sympathetic has numerous relations with the 
sacro- coccygeal plexus), and, finally, by acute diseases and central affec- 
tions (hemiplegia and ataxia, according to Berger). 

The symptoms develop gradually, but they may also appear suddenly. 
Pain is the chief symptom; it appears in certain joints with periodical 
exacerbations, radiates into the surrounding parts, and usually increases 
towards evening and diminishes at night. The pain sometimes disappears 
if the patient immediately begins to walk. Menstruation may either 
diminish or increase the neuralgic phenomena. 

Examination of the affected joint does not reveal any especial changes. 
Certain signs, which are found in the majority of neuralgias, are never- 
theless present. These include the puncta dolorosa, for the hip, between 
the trochanter major and ischium, and in the vicinity of tbe anterior 
superior spinous process of the ilium; for the knee, upon the inner border 
of the patella, in the popliteal space and above the head of the fibula; for 
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the ankle-joint, behind tbe two malleoli; for the shoulder, over the nerves 
of the brachial plexus and in the axillary space; for the elbow, over the 
epitrochlea and head of the radius; for the wrist, over the styloid process 
of the ulna. According to my experience, certain forms of rachialgia and 
Bo-called spinal irritation should be attributed to neuralgias of the verte- 
bral articulations. They are characterized by lancinating or pricking 
pains, which recur periodically, and exacerbate either epontaneously or 
after excitement, effort, or forced movements. The pains extend along 
the vertebral column, with painful points over the spinous and transverse 
processes, between the shoulders or upon the scapulse, and are accompa- 
nied by circumscribed cutaneous hypenesthesia, local sensations of heat 
or cold, and sometimes by other arthralgias. We rarely find other posi- 
tive signs of hysteria in these cases. Superticiat pressure over certain 
portions of the dorsal region do not give rise, as in hysteria, to the char- 
acteristic attacks which are accompanied by sensations of dread, constric- 
tion of the neck or epigastrium, etc. 

In addition to the puncCa dolorosa, articular neuralgias are accompa- 
nied by diffuse hypenesthesia of the surrounding integument (Brodie), 
and, in cases of long duration, by irradiated antesthesia and pariesthesia 
(formication, burning). The vaso-motor disorders consist of periodical 
alterations in the color and temperature of the skin, diffuse oedema around 
the joint from time to time, considerable swelling, and urticaria (Brodie). 
Wemher and others have published cases of emaciation of the limb and 
atrophy of the muscles around the articulation. The motor disorders in- 
clude muscular spasms (frequently combined with immobility of the limb 
in extension or pseudo-ankylosis, which disappears under the influence 
of chloroform) and paralytic weakness, even in the intervals between the 
neuralgic attacks. 

Among eighty cases of articular neuroses collected by Esm arch, thirty- 
eight occurred in the knee, eighteen in the hip, eight in the wrist, seven 
in the ankle, four in the shoulder and elbow, and one in the fingers. 
This leaves out of consideration the neuralgias of the vertebral articula- 
tions which, in our opinion, are of frequent occurrence. 

The diagnosis may be surrounded with great difficulties from the fact 
that articular inflammations or caries sometimes present at the outset all 
the appearances of neuralgic arthritis, la such cases continued observa- 
tion will enable us to recojenize the true character of the affection. A 
marked neuropathic condition and positive signs of hysteria are of great 
assistance in forming a diagnosis. But the chief sign, as Esmarch has 
shown, is the striking disproportion between the intensity and persistence 
of the affection and the slight importance of the articular changes. The 
following phenomena speak in favor of anicular neuralgia: paroxysms of 
pain, which usually grow milder during the night, puncta dolorosa, cuta- 
neous hyperesthesia, vaso-motor disorders, slight pain upon bringing the 
artionlar extremities in contact, slight emaciation even after absolute rest 
for several months. Tn articular inflammations, on the other hand, there 
is persistent tumefaction, spasmodic flexion of the limb, and increase of 
the pain upon pressing the ends of the j'oints; rest and the use of fixation 
apparatus exert a favorable influence. Careful examination will enable 
us to avoid the serious diagnostic and therapeutic mistake which was 
committed in a ease reported by Brodie. For a relapsing neuralgia of 
the knee, the unfortunate patient was subjected to amputation of the 
thigh, then to section of the sciatic nerve, and, finally, to disarticulation 
of the hip-joint. 
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The prognosis is favorable in young patients who suffer from simple 
nervousness; it is more doubtful in old and obstinate forms of hysteria. 
In the treatment we may employ cool affusions and douches to the joint^ 
followed by massage and passive movements (Esmarch), and may also 
apply the faradic brush or galvanize the joint. Mountain air, sea-baths, 
mild hydrotherapeutics, simple gymnastic exercises, the administration of 
arsenic, and an appropriate moral treatment, also furnish good results. 




CHAPTER L. 



Va90- MOTOR AND TeOPHIC DISORDERS. 



Vaso-motok and trophic neuroses form the lust chapter in our study 
of the diseases of the nervous system. The vaso-motor disorders whicli 
occxir in cerebral and spinal affections, in hysteria, epilepsy, and peripheral 
traumatisms, have been previously discussed. 

We have also referred to the fact that the latest experimental investi- 
gations of Goltz (Pflueg. Arch., Bd. IX., 1874) and Vulpian {Arch, de 
Physiol.), upon the vaso-dilator nerves, have led to radical modifications 
of the views hitherto entertained. According to Goltz, vascular dilatation 
and elevation of temperature are not attributable to paralysis of the vaso- 
motor nerves, but to an active process, viz., to functional over-stimulation 
of the vaso-dilator nerves. The vaso-dilator fibres of the nerves proceed 
directly from the cord or may be brought into play by reflex means, from 
irritation of the centripetal fibres of other nerves. These experimental 
data require confirmation and elucidation by new investigations. Never- 
theless they afford a more satisfactory explanation of certain contradic- 
tory symptoms in hysteria {vide page 31) and in Basedow's disease. 

The theory of the existence of trophic nerves and the disorders depend- 
ent upon them, is still under discussion, and its solution will, perhaps, 
occupy a long time. According to some authors, the vaso-motor ele- 
ments contained in the mixed nerve-trunks become paralyzed when cen- 
tral innervation is arrested, and thus give rise to retardation of the circu- 
lation and passive hyperemia, with disturbances in the nutrition of the 
muscles. Nevertheless, observation teaches us that motor paralysis may 
continue for a long time with marked functional and circulatory disturb- 
ances, but without any appreciable alteration of nutrition. Conyba and 
Charcot attribute the trophic disorders occurring after injuries to the 
nerves to a neuritis, and the same interpretation has been more recently 
applied by Friedreich to the pathogeny of progressive muscular atrophy, 
which he attributes to an inflammatory process in the muscles and an 
intra-musRular neuritis that is propagated along the nerve-trunks and 
roots to the spinal cord. We have analyzed and refuted this theory in 
the chapter on progressive muscular atrophy (pages 17-19). 

The view that the principal source of trophic disorders is situated in 
the spinal cord, is gaining ground more and more. As we previously 
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showed, a large number of clinical and anatomical obaervations hai 
proven that in central myelitis, whether primary or secondary, and 
bulbar foyers, in cerebro-epinal sclerosis, in sclerosis of the posterioi 
umns, in symmetrical sclerosis of the lateral columns, in menineo-myi 
and hypertrophic pachymeningitis, in a word, in all lesions of the anf 
gray columns of the cord, marked trophic disturbances occur in the 
cles, joints, and skin. Secondary sclerosis of the lateral columns in cere- 
bral apoplexy, when it is propagated forwards, and central myelitis with 
inflammatory degeneration of the anterior horns, give rise to progressive 
muscular atrophy. The multipolar cells of ihe anterior horns of gray 
matter contain, therefore, important trophic centres (Charcot). But the 
trophic influence of the cord can only act upon the peripheral p&rta by 
passing along certain paths of transmission, and solutions of contintrity 
in these trophic conductors in traumatic lesions of the peripheral nerve- 
trunks will produce considerable disturbances in the nutrition of the mu»- 
cles and other tissues. 

In the following section we shall discuss those diseases of the vaso- 
motor and trophic nerves which, thanks to the discoveries of pathological 
anatomy, are better understood at the present time. We refer, for fur- 
ther details, to the works of Eulenburg and Guttmanu upon the pathology 
of the sympathetic system (Berlin, 1873). 



1, MIGEAISE (hEMICBATEIa). 



i 



This term refers to a paroxysmal headache which was known to tha- 
older physicians (Tissot, J. Frank, etc.), but was not distinguished bj| 
them from prosopalgia. Romberg and Leubuscher were the first to rec- 
ognize the fact that migraine is a cerebral ne'iralgJa. Nearly twenty 
years ago, Du Bois-Reymond (Arch. f. Anat. u. Phys., I860) observed 
certain phenomena in his own person (the temporal artery forming a hard 
cord upon the affected side, auiemia of the face, sinking in of the eye, dila- 
tation of the pupil, and, finally, redness of the ear), which led him to be- 
Here that migraine consists of a condition of tetanus of the vascular mus- 
cles on the affected side or of tetanus of the vessels in the distribution of 
the cervical sympathetic (svmpathi co-tor ic migraine). 

The spasm of the vascular muscles, and the compression of the sensory 
nerves which traverse the vessels, were regarded as the immediate causes 
of the pain, as they are in cramps in the calves, colic, and labor pains. 
According to Eulenburg and Landois, the fluctuations in the current of 
arterial blood, the temporary hypenemia and amemia of one-half of the 
head, will suffice to irritate the sensory nerves of the scalp, pericranium, 
cranial meninges, or sensitive parts of the brain, and to prodi ' 

paroxysms of pain. 

According to Moellendorf (Virch. Arch., Jan., 18G8), mipaine is duetb-'i 
a lack of energy (occurring either with or without periodical manifestfcv' 
tionsj in the vaso-motor nerves of one of the carotids, with secondary r"' 
laxation of the vessel and arterial fluxion to the brain. According 
Goltz's experiments, however, there is active irritation of the vaso-dilab^ 
nerves. The secondary symptoms include hyperwathesia of the sem 
and of the scalp, nausea and vomiting. Dimness of vision, difficulty ._, 
the movements of the eyeballs, and dulled sensibility, are observe^^ 
among the symptoms of compression. In support of his theory, Moellen- 
dorf refers to the entire suppressioa of the pain which follows ooi 
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sion of tbe carotid on the effected side, to the return of the pain nfaen 
the compreesion ceases, and its increase hy compression of the carotid on 
the healthy side; to the dilatation of the central vessels ivbich was ob- 

I served in one case with the ophthalmoscope (scarlet redness of tbe fun- 
dus of the eye, dilatation of the central retinal artery and vein, the latter 
being knotted and sinuous), the eye upon tbe healthy side being in a 

h normal condition; finally, to the marked slowness of the pulse, the small . 

f size and contraction of the radial arteries contrasting with the ample 

l' pulsation in the carotid and temporal arteries (sym path i co-para lytic 

' migraine). 

'i 

Two of my oasea of migiMne weta very eharactetietio. In one o( these palienta, 
whom I exBniiijed aeceral times at tbe close of tbe attacks, the seat of the afiection 
was readily lecoguiEed b; the bright rednesa of tbe left cheek and ear. In tbe second 
ease I coiild note tbe trMiBition from tha Srst sta^e, that of Taaculu Rpasm, to the 
aecond or augio-paralytic period. Thia occnrred in a joung hysterical girl in whom 
the migraine began with a seiuuitiou of cold in the fingers and toen of both sides (the 
,, tips of tbe (ingeiB became cold in the inteose beat of midscmmet). In a little while 

I the (aco became pale and the poise fell to sixty. After the paroiyEra, tbe hands be- 
ji came very warm and perBpircd freely, and the cheeks reddened, especially on the 

right aide. The pnpil of the aSeoted dde waa dilated. 

II The vaao-motor cephalalgia of Eulcnburg (witli fro nto -temporal pain, 
redness and heat of the face and ear) is probably merely a variety of mi- 

' graine attended with vascular spasm. The latter is not a neuralgia of 
the brain or trigeminus, but a disease of the cervical or cephalic portion 

l' of the sympathetic or of the vaso-motor centres themselves. The slow 

I pulse observed in the angio- paralytic form must be attributed (according 
to Landois' experiments upon artificial cerebral hypertemia) to irritation 

" of the medulla oblongata and pneumogastric nerves. This variety of 
migraine also presents the signs of paralysis of the sympathetic. Enter- 
algia and diarrhcea are sometimes observed as complications, and arc due 
to paralysis of the abdominal vaso-motor nerves. In the tonic form, 
ptosis and myosis fBerger) sometimes occur, probably from paralysis of 
the muscular fibres of Mueller, which are innervated by the sympathetic 
and are distributed to the orbicularis palpebrierum. The salivation has 
been attributed by Gruetzner to irritation of the salivary centre in the 
medulla oblongata. 

Migraine occurs chiefly in women, who present, for the most part, a 
morbid excitability due to aniemia or hysteria. It is a very distressing 
affection, and is often accompanied by vomiting. I have observed it in 
girls ten to twelve years of age, whose mothers also suffered from 
migraine or from extreme nervousness. The disease is also frequent in 
men under similar conditions. Migraine disappears at the menopause, 
when the vascular system becomes calmer. 

TVecUtnent. — In the periodical forms: quinine and Fowler's solution 
(in increasing doses); in irregular forms: valerianate of caffeine, pautinia 
Borbilis (two to four grains per diem), large doses of bromide of potas- 
sium; in chlorotic patients: ferruginous preparations, mineral waters, 
country air. Nitrite of amyl has been recently recommended in migraine 
attended with vascular spasm (the patient inhales two to five drops). 
Filehne (Pflueger's Arch., Bd. IX., 1874) believes that this drug espe- 
cially paralyzes the vaso-motor centres and the origin of the pneumogas- 
tricB (it is attended with considerable slowing of the pulse). Eulenburg 
and Berger highly recommend the extract of ergot (mtern&lly or subcu- 
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taneously) in argio-pamlytic migraine. According to my obBerv&ti 
these variuus dru^ do uot possess a permanent inlluonce upon irritat 
of the vaso-motor apparatus. Better results are obtained by stimulating 
the energy of tlie vascular nerve-centres by means of hydrotherapentics, 
sea-baths, mountain air, and rational and moderate gymnastics. Electro- 
therapeutics also prove aaccesaful in some cases. Frommhold employs 
the primary induced current, the positive pole being applied to the neck, 
the negative pole to the orbit, forehead, temple or top of the sagittal 
suture, for three to live minutes. Hoist, with more propriety, resorts to 
galvanic treatment, with a large electrode over the cervical sj-mpathetio 
at the outer border of the sterno -mastoid muscle, and the other electrode 
in the palm of the hand. In the spasmodic form, the anode is placed 
over the sympathetic in order to diminish the excitability. In thi 
ties which are attended with depression, the cathode is placed 
sympathetic, and, in order to obtain increased stimulation, it is 
with a commutator. 



I is placed over ^2H 
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2. 0SILATEEAL ATROPHY OF THE FACE {FACIAL HEMIATKOPHT). 

This peculiar affection, which is characterized by atrophy of the soft 
parts, bones, and cartilages upon one-half of the face, has been called 
prosopodysmorphia by Bergson, nervous atrophy of the face by Samuel 
and Baerwinkel, progressive laminar aplasia of the face by Lande, and 
progressive facial hemiatrophy by Eulenburg. 

The disease begins with the appearance of white spots upon one-hftlf 
of the face, followed, in a short time, by extreme rarefaction of the sub- 
cutaneous adipose tissue and atrophy of the different layers of the skin, 
with circumscribed discoloration of the hairs or alopecia {bead, beard and 
eyebrows), and diminution or complete abolition of the cutaneous secre- 
tions, especially of the sebum. In very marked forms, the skin is rough, 
puffy, or squamous; its sensibility is sometimes increased, and it is the 
seat of neuralgic sensations and circumscribed panesthesias. For a long 
time the muscles present no appreciable change in volume or in the elec- 
trical reactions. But, in tlie very advanced forms, the face is ofteu 
drawn slightly away from the atrophied side, and the masaetera, the mus- 
cular tissue of the lips (Hueter, Lande, Hitzig, Guttmann), of the tongue, 
and the pillars of the soft palate are found atrophied. Excitement some- 
times produces redness of the affected cheek, but, in other cases, this 
phenomenon is not produced. Finally, extreme atrophy also occurs in 
the osseous and cartilaginous skeleton of the face (nasal cartilages, malar 
bone, superior and inferior maxilla;), with displacement of the teeth. 
Sight remains intact. 

The following etiological conditions have been noted: acute exanti 
mata (diphtheria, Emminghaus), exposure, traumatism, syphilis (Graef 
case with paralysis of the left oculo-motor externua and trigeminu 
epileptiform convulsions (M. Meyer, Brunner), cerebral affections witi 
hemiplegia (Parry), with neuralgia of the trigeminus and keratomalacia 
(Pissiing), symptoms of irritation of the cord (personal observation, 
Wien. Med. Presse, 18G8). Unilateral atrophy of the face is much moq^i 
frequent in females, and the largest number of cases occur in early '" 
until the age of twenty. The disease manifests a predilection for 
left side of the face. 
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In s oaae pnWishod by Erunnet {Petersb. Med. Zschr., Bd. II., 1871), a woman, 
^eaty-gaven years of age, who bad pieviously suffered from epileptiforiu attacks, 
was affected with left facial atrophy. The brows and hair were hlanched, and yel- 
lowish-gray spots formed, which then changed to brown. She Buffered from pains in 
the left oheek and eye, which darted into the neck and thorax aa far aa the epigastric 
region. Upon examining the patient, complete atrophy of the left frontal and tem- 
pond muHcles was noted, and leas pronounced atrophy in the muscles of the ala nasi, 
^rgomatic arch and lips. The faradic and galvanic contraotility and the electro-mua- 
cuiai sensibility were normal, and tbe stimulus of tlie will was readily transmitted to 
those Stores of the facial muscles which were still intact. 

In addition, the left pupil was dilated and reacted slowly to light, there was a 
atig^it degree of eiophtholmia, and the temperature was lowered upon the affected 
Bide of the taoe. The secretion of perapiratian was suppressed, and the cardiac im- 
pulses were irregular and usually accelerated. Galvoniiation of the syrapathetic pro- 
dooed immediate slowing of the heart's action and ^ight dilatation of the papil ; the 
atrophied half of the face then benarae bright red, and covered with profuae perspira- 
tion. Epileptic attooks appeared after the employment of weak induction currents, 
bnt no convuleions oould be produced by the use of the constant cnrrent. 

In a case of atrophy of the left side of the face reported tiv Guttmann (Arch. (. 
Paych.p Bd. I., 1888), galvanization produced redness of the affected side which per- 
sisted for an hour. 

According to Brunner, his case was due to permanent irritation of 
the sympathetic (following an inflammatory process or a tumor), such as 
was obtained in the experiments of BifG and Claude Bernard. In the 
latter investigations, galvanization of the cervical sympathetic, after sec- 
tion of the nerve, produced dilatation and sluggishness of the pupil, ex- 
ophthslmia, fall of temperature, and pallor of the conjunctiva, ear, and 
nose. When the galvarUBstion was interrupted, the reverse symptoms, 
due to section of the sympathetic, made their appearance. In the com- 
plete absence of anatomical data, which will enable us to explain unilat- 
eral atrophy of the face, we are compelled to resort to mere hypotheses. 
Certain authors consider it an affection of the vaso-motor nerves of the 
face which are contained in the branches of the trigeminus. Others 
regard it as due to a lesion of the trophic fibres or of the cervical sympa- 
thetic, traumatic lesions of which have given rise to a slight amount of 
facial atrophy. In one case of facial atrophy, hmited to the distribution 
of the infra-orbital nerve, Baerwinkel diagnosticated disease of the 
M>iieno-palatine ganglion. It is not unreasonable to suspect a neuritis of 
the facial nerves corresponding to the atrophied parts. 

The prognoeie is unfavorable, as there is no hope of a cessation of the 
disease except from spontaneous arrest of the atrophy. Medicinal, hy- 
drotherapeutic, and electrical treatment have hitherto proved useless. 



3. BASKDOWa DI8KASE. 

This symptotnatio triad {cardiac irritation, goitre, and exophtbalmia) 
had been recognized by Stokes, but its distinct character was only estab- 
lished bj Graves (1836) and Basedow. 

During the last twenty years it has been observed more frequently 
and carefully. The first pathognomonic sign of the disease is usually in- 
tense cardiac irritation, appearing at first under the influence of exciting 
causes, and then in a condition of repose. It is characterized by acceler- 
ation of the pulse (120-160 per minute), irregularity of the heart, strong 
pulsation and "bruit" in the carotids, in the usually dilated vessels of the 
thynioid gland, and often also in the abdominal aorta. Pbyaiqftl explora- 
TOL. IL— 17 
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tion of the heart Ereqaemlv reveals nothing BbnormaL At other times 
m »y«tolic niurmar and cardiac hvpertrophy are observed after the disease 
baa U5t«d for a certain length of time. 

Enlargement of the thyroid gland makes ita B[>pearanoe after the lapse 
of leTeraf weeks and months. Only one of the lobea is naoally enlarj^, 
and it is Bometizces trarersed by arteries which give rise to a blowing 
mnrmar. After the lapse of several vears it assumes a harder conasteore 
and is lifted (hythmically by the pulsation of its vessels. Either at the 
aame time, or a little sooner or Later, both eyes, or at times only rfne, be- 
come more and more prominent, and fiiiaUy assume the peculiar fixed look 
characteristic of a bull's eye, "Hie palpebral fissure is widely opened, 
closure of the lids is infrequent and incomplete, and, as Graefe first 
abowed, the upper Ud takes but little part in the movements of elevBtica 
and depression of the eyeball SteUwi^ observed abolition of the lateral 
movements of both eves with preservation of the convergence of the optic 
axes {Wien. Med. Jahrb., Bd. XVU., 1869); O. Becker noticed, as a new 
Birmptom, spontaneous arterial pukations in the retina (Wien. Meit 
Wscbr., 1873). In many cases the cornea loses its sensibility and itssar- 
lace becomes diy and opaque. Graefe has seen ulcerations of the eye in 
fourteen cases (Ber. Klin. Wsehr., Aug., 1867). The pupils are some- 
times dilated, sometimes contracted or normaL The conjunctiva is red. 
and chemosis is observed at times; the secretion of tears is often very 
abundant. By means of the ophthalmoscope, Graefe has found in some 
esses dilatation and sinuosity of the retinal veins. 

The attendant symptoms of exophthalmic goitre consist of paresii of 
the upper lid, partial paralysis of the face, and double paralysis o! tlie 
motor-oculi extemus (Stellwag). The following sensory and vaso-motor 
disorders have been observed: partial anesthesia or neuralgia pains in 
the distribution of the trigeminus ; circumscribed vascular dilatations 
upon the integument (production of erythema upon contact with the 
scalp, "taches cSrSbrales" of Troasseau), unilateral or bilateral, and some- 
times recurring paroxysmally (Steliwag); redness of one-half of the face, 
with abnormal pallor of the other side; elevation of temperature (Teisier, 
Cheadle, Eulenburg, Guttmannl, with a sensation of beat and hypersecre- 
tion of sweat; (edematous swelling of the lids, conjunctiva, lips, or integ- 
ument of the face; in one of Stellwag's patients there was swelling of the 
entire cervical region, and periodical attacks of asthma. Geigel, Solhrig. 
and Andrews have obser\-ed psychical disturbances (exsltation, melancho- 
lia, and even mania), which diminished in intensity as the primary affec- 
tion improved. 

The symptomatology of exophthalmic goitre may be varied by tbesh- 
sence of one or the other of the clinical signs. Thus, among fifty-eight 
eases collected by Busch (Lehrb. d. Herzkrankh., 1868). the cardiac pbe- 
nomenn were absent three times, and goitre four times. In Prael's snd 
Fischer's cases, Basedow's disease was limited to a double exopbtbalmoe. 
But the diagnosis was confirmed by the want of harmony between the 
movements of the eyes and those of the lids, and by other general phe- 
nomena. 

The anatomical examinations which were made in a certain numberol 
cases have revealed, as local lesions, a serous infiltration or proliferation 
of the retro-ocular adipose tissue. Naumann found atheromatous degen- 
eration of the ophthalmic artery; Recklinghausen and Schoch, fatty de- 
eeneration of the ocular muscles. In Schnitzler's case (Med. Halle, 1864) 
Kokitansky found the inner wall of the orbital cavity, formed by the eth- 



DISEASES OP TIIB NEEVOU3 SYSTEM. 2o9 

moid, of unusual firmness, convex, projecting into the orbital cavity, and 
narrowing it very markedly behind; the ethmoidal sinuses were enorniouB- 
ly dilated, gorged with muco-pua, and their walls very much thickened. 
In many cases the thyroid gland presented hyperiemic swelling and vas- 
cular hyperplasia or dilatation. The heart was often free of abnorniiil!- 
ties. But, at other times, it presented waxy degeneration of the rardiac 
muscles, dilatation or hypertrophy, valvular leaions, or atheroma of the 
large vessels {of the ascending aorta, in Prael's case). 

The following changes have been observed in the nervous system : 
spots of softening at the base of the anterior cerebral lobe, softening of the 
optic thalamus, tubercula quadri^emina and cerebellum (Prael's observa- 
tion, lesions probably of embolic origin), and various changes in the 
sympathetic nerves. Trousseau and Lancereaux, and more recently 
Knight, have found an increase of the connective tissue, and atrophy and 
diminution of the nerve-cells in the cervical sympathetic, Beveridge ob- 
served thickening and tubercular defeneration of the sympathetic system, 
and of the iibres supplying the inferior thyroid and vertebral arteries; In 
addition, hypertrophy and induration of the middle and inferior ceriical 
ganglia, which were 611ed with a granular mass and looked like tuberculous 
lymphatic glands. In Moore's case tiie inferior cervical ganglion was 
almost entirely destroyed and replaced by connective and adipose tissue, 
Recklinghausen and Biermer found atrophy, Virchow, on the other hand, 
hypertrophy and interstitial thickening of the cervical sympathetic. In 
Geigel's case the cervical sympathetic on both sides was surrounded bj & 
sheath of thickened, fatty connective tissue, but no change was discovered 
with the microscope in the nerves themselves and in the ganglia, apart 
from the intense brown pigmentation of the latter. In addition, the cen- 
tral canal of the spinal cord was obliterated, and the adjacent parts of the 
cord presented an increased consistence, with slight proliferation of the 
neuroglia and marked fulness of the capillaries. On the other hand, the 
microscope showed no changes in the sympathetio system in cases pub- 
lished by Paul, Fournier, Ollivier, Rabejac, and Wilks. 

The etiological factora which are regarded aa occurring roost freqnently are intenaa 
pHycbioal excitement luid phjaicol oi mental over-exertion. Bouiliaud Eaw the dis- 
cste develop noder the inllaenco of onuniBm. snd Graefe found it attain its niBxi- 
mlim of iiilmBity within a, few days nft^r uniiHaal pexuol irritation. In two cnscB 
reported by Begbic nnd Gmefe, the first symptomo appeared after a violent blow upon 
the head. Among the prediapOBing canses we may mention anemia (severe diseaaes, 
oonEnement, hEemorrliagea), extreme nervouKneHe. and hjEteria. The much greater 
lisbiliC}^ of the female aex to this nSeotion under the influence of these cauaes ia 
readily nnderatood. Twenty-tour among twenty-eeven of Hombeilg'B nnd Henoch's 
cases wore females, and twenty among twenty -Bve of Taylor's obgervfttions. Among 
nine caaea. Prael only found ouo in a male ; nccording lo Qraefe, the proportion is 
about one to seven. The much larger number of ca,ees occur from the twentieth to 
tiie fortieth yearn of life. Stokes and TrouBECau brive, in exceptional instonceB, seen 
the diaeaae in childhood and in women past the age of aixty. 

The most diverse opinions have been entertained concerning the n.itnre 
of this peculiar disease. Basedow, and more recently Hiffelsheim and 
Beau, considered the primary phenomenon to be a modification of the 
blood analogous to chlorosis. But experience disproves this view, as there 
is no manifestation of this disease in the vast majority of chlorotio patients, 
and exophthalmic goitre also develops as an acute affection in patients 
fvho are otherwise healthy, in men and children, and from various causes 
(traumatic, psychical, and sexual influences). Nor can we entertain the 
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theory proposed by Piorry, BoulUaud, etc., who attributed the patbc^naaj 
monic symptoms of the disease to the compression exercised by the faypentV 
trophied thyroid gland upon the vessels and nerves of the neck, or upoHl 
the cervical sympathetic (Koeben), as the thyroid enlargement does nctf 
appear primarily, and even very lai^e goitres or tumors compressing t' 
sympathetic do not give rise to similar morbid phenomena. 

Stokes' hypothesis which attributes the goitre and exophthalmia 1 
hypertrophy of the heart, is also unsatisfactory, for physical eKploratiot 
of the heart frequently reveals nothing abnormal in Basedow's disei 
on the other baud, very marked organic affections of the heart a 
companied by any of these symptoms. 

The theory whioh is most in unison with physiology and with tbsl 
clinical data, is that wbiah attributes Basedow's disease to an aSection otM 
the sympathetic system. This view numbers smoDg its adherents Aranj ' 
Trousseau, Charcot, Friedreich, Geigel, Graefe, etc. We know from the 
experiments of BJfB and Claude Bernard that section of the cervical sym^ 
pathetic causes dilatation of tbe vessels of the head and neck, and an eleva- 
tion of temperature in the corresponding ear. The cornea then becomei 
flattened, the pupil contracts and the eyeball sinks into the orbit; gal- 
vanization of the central end of the sympathetic causes enlargement oi 
the palpebral fissure, the restoration of the corneal convexity and the pro 
trusion of the eyeball from the orbit. In accordance with these esperimeu- 
tal data, Geigel (Wuerz. Med. Zschr., Bd. VII., 1866) believes that exoph- 
thalmic goitre is due to paralysis of the oephalic and cervical vascular 
nerves contained in the cervical sympathetic, and to the simultaneous 
irritation of its oculo-pupillary fibres. 

Many clinical signs appear to confirm tbe theory of paralysis of the 
sympathetic in Basedow's disease. Paralysis of the sympathetic vascular 
fibres of the neck and head produces primarily a congestion of the vessels, 
the persistence of which causes the accumulation of adipose tissue in the 
orbit, and of colloid or connective -tissue elements in the thyroid gland; 
the enfeeblement of nervous action in tbe cardiac vaso-motor fibres of the 
sympathetic causes the increase in the intensity of the cardiac pulsations. 
This interpretation is also supported by other facts, such as the rise of 
temperature observed in many patients; the ulcerations of the cornea, 
which were regarded by Graefe as neuroparalytic in character; the unilat- 
eral or bilateral redness and heat of the face observed by Stellwag and 
Geigel; the circumscribed vascular dilatations of the skin and the partial 
oedema of the mucous membranes; Graefe's observation, in which the dis- 
ease developed within several days after intense sexual excitement, that 
had been followed, for half an hour, by very marked vaso-motor disturb- 
In order to explain, according to the preceding theory, the contradic- 
tory manifestations of exophthatinic goitre, we are forced to admit a sim- 
ultaneous irritation and paralysis of the sympathetic nerve, whereas we 
can arrive at a much more natural and simple view of the vaso-motor dis- 
orders by interpreting the symptoms in the light of the recent experi- 
ments of Goltz {toe. cit.). If we admit that the vascular dilatation 
is not due to paralysis, but is an active process, caused by exaggerated 
function of the vaso-dilator nerves, we can understand why the vascu- 
lar dilatation and prolonged hyperemia in the thyroid gland and in the 
orbits will give rise to connective -tissue proliferation, to the formation 
of goitre, and the protrusion of the eyeball. The increased blood-supply 
wilJ ctlao explain the irritation of tbe cardiac ganglia, the elevation of 
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temperature which has been observed on several occasions, and the phe- 
nomena of psychical excitement. We have to deal, therefore, in Base- 
dow's disease, with a neurosis due to irritation of the vaso-niotor apparatus, 
The opposing actions of the nerves which pass through the sympathetio 
system must bo attributed to irritation of their respective medullary 
centres, 

Basedow's disease almost always pursues a chronic course, lasting 
months or even years. Kecovery is possible in recent cases and in young 
subjects (as is shown by the observations of Prael and others). A certain 
amount of improvement is obtained in most cases, but relapses are not 
infrequent. 

IVeatment, — Milk, whey, or grape cures in the country (Graefe), small 
doses of iron, or iodide of iron; in palpitation, applications of ice to the 
pnecordial region (Aran); Trousseau obtained good results in some cases 
by mild hydro therapeutic treatment. By means of galvanization, Duach, 
Gnttmann, Wietfeld, and Chvostelc have obtained marked improvement, 
with diminution in the frequency of the puise, and in the goitre and other 
symptoms. The ascending stabile galvanic current, from one to ten ele- 
ments, is passed through the cervicS sympathetic (the anode in the mas- 
toid fossa and the cathode upon the upper cervical ganglion) for eight to 
ten minutes at a time. The current is also directed transversely across 
the thyroid tumor, or an ascending current may be applied to the cervical 
and upper dorsal vertebra. 



!■ THE 8YMPA- 



Traumatic lesions of the sympathetic are characterized by symptoms of 
irritation and depression of the vaso-motor nerves when the sympathetio 
system is compressed by tumors or has been injured in any manner. We may 
regard these phenomena, as Goltz does, as the results of a functional irri- 
tation ofthe vaso-con strict or or vaso-dilator nerves, similar to the effects 
produced by experimental irritation or section of the cervical sympathetic. 

In tumors of the lateral region of the neck or superior orifice of the 
thoracic cavity, we frequently find the so-called symptoms of depression 
predominate. Thus contraction of the pupils has been observed in neo- 
plasms or lymphatic enlargements in the neck (Heineke, Ogle,Wiliebrand), 
and in aneurisms of the aorta and innominate artery (Gairdner, Coates). 
In one of the latter cases a cold sweat appeared upon the face on the 
affected side, alternating with flashes of heat. 

In Verneuil's patient, upon whom ligature of the carotid was per- 
formed for a tumor of the parotid gland, persistent contraction of the 
pupil developed shortly afterwards, with rise of temperature and vascular 
dilatation upon the temple and gums, and abundant perspiration upon the 
side of the face corresponding to the operation. All these symptoms can 
be produced experimentally upon animals by dividing the cervical sym- 
pathetic 

Tumors of the cervical ganglia and aneurisms of the aorta, like 
electrical irritation of the cervical sympathetio, often produce dilatation 
of the pupils. Upon page 217, Vol. I., I have reported certain observa- 
tions, some personal, others taken from various authors, of caries, tuber- 
culosis, and cancer of the upper cervical vertebrte, with unilateral dilata- 
tion of the pupil. 
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In TCI Lid's patient tht» n-rht pupil was sometimes dilated, sometimes 
eon I nu- re* I, 'lurinij: the levpinpment oc a suppurating' phlegmon of the 
nei'k, :Lnd did nut return ro its ruimial oomiition until the abscess was 
opeiii'd. 

in :i Tiatient vvho had >uif»'red fn)m a cvstic irr^itre, with mydriasis and 
siii^lit ovophthaimia, LVuiino tnuiiil, 'ipon aut»?psy, well-marked redness 
ot tiiL' [oLt cervical synii»aciifcic with senjus intiltration of the adjacent 
tissuos. In Kuiei limit's case a vasi'uhir jxoitre of the right lobe was ac- 
coMipanifd by inydria^iisii, pan*!(is >Jt* accommodation, and a reduction of 
leiiifKraiurt} in iho riijiu our. Masodow*s patient presented no pupillary 
s\ iii[»uuiis, the c.vpluliaiuiia was diuir.>li\ and the temperature was in- 
civas*'ii in both auditory canals* Gerhardt and Rossbach have observed 
uicchanicai irritation ot the pncuniogastric (with slow pulse) and sym- 
••aLhciic nerves (with pupillary dilatation) by supraclavicular and medias- 
:iiial iiiiiiiTs^ 

K\.iMipU's of isolaroi! traumatic lesions of the cervical sympathetic 

aiv o\n>'niclv rait*, and iiithorto oidy a vory small number have been col- 

!ivu-d. Puriiii;: th*^ Vnirrican Rebellion, Mitchell, Morehouse, and Keen 

i!vv. v'ii.' ''i's^M-vcd a siildicr who had received a bullet-wound upon the 

ri'dii '^d*-, iii'liind tiic A>wer jaw, and at the anterior border of the stemo- 

iiuiMoid iiiiisi'Io. "Pic ball, after having partially traversed the neck, 

:uadr its »'\il *mi jhi* lot't sitle, below and about an inch from the angle of 

• hi* lowi-r '.i>^ : ''««' ^^ouiid had healed after the lapse of six weeks The 

,«\ iriiMian**" .'i ii»»- 'Miiccit, made during the tenth week, showed that the 

:..-.ii I'liiMl .i-.H(url.i!i\ when the eye was shaded) was extremely small; 

ui'xi'iMfi, xlii;iii |»io."*is, ri'diiess of the conjunctiva, and frontal pains were 

< xv« I'lfM'Mt -ipoM rhis side, l^n several occasions an unusual redness of 

, ,»■ VI 'r.iir "i" I ho taiv was observed after exertion. During repose 

I'u- iiiiij'fifiiui*^ w.i.x normal in the mouth and both ears. This group of 

v^ .iii»ifni. .i;^if*'.'* i-iiiin-Iy \*ith the etfects of experimental section of the 

xwii|Mih,i »• m .iiiuii.ils and with the pathological observations reported 

\.\,'. !v u-mpi ii-|»oUi*d r.ho case of a soldier (Ges. d. Wien. Aerzte, 

^^. >^ iN.M ^^h.i hfid u«c»'i\i*d an injury of the right sympathetic from 

x^,.iin.l 111 ihtt i-*-i\uaI region, and vvho presented right paraly^tic myosis, 

^,.,,»M«d ,;,il\iiiiiA«iiioii v»f which proved ineffectual. 

' \\ .'iiud.'i M iht? cervical region of the cord and of the brachial plexus 

,4X,. ii.4i»i«» .lixJiiiluiMceM in the distribution of the cervical sympa- 

I'ti.' vH-iili- I'upillary ili.son.lers produced in these cases, and their 

.s»ii..i' ioliiti»»i>'*, hH\o been discussed on page 211, Vol. L I have 

%1'oittHl III ovriiiipio i»f lesion of the cervical cord with persistent 

** ^. ,1/4 .■! th*' }Mil;.f .iiid very marked dilatation of the left pupil. 

^ ■•, i.lii '».»« iiii.'»» luiMrshcd some observations upon fracture of the 

.,' wi »•'*•••«*» "» v%hich unilateral mydriasis was accompanied by 

''"J " ^„ n ,,r Mni;ilion. Myosis was observed, however, in luxa- 




(vide 
khiMiM v>( tho brachial plexus, Hutchinson has observed 



iaS^ASES OP THE NERVOFS SYSTEM. 263 

unilateral myosis, narrowing of the palpebral fissure, and elevation of 
temperature upon the corresponding side of the faee, Seeligmueller 
(Ber. Klin. Wschr., 1870 and 1873) has noted, in addition, emaciation 
and atrophy of the cheek upon the side of the wound. 

Among the nervous disturbances, dependent on the cervical sympa- 
thetic, we must also mention unilateral hypersecretion of sweat (unilat- 
eral hyperhidrosis or ephidrosis). In the cases of unilateral compression 
of the sympathetic, referred to above, we have already alluded to tlie 
exaggerated production of sweat. Nitzelnadel, Chvostek, etc., have 
published some cases of unilateral ephidrosis due to Basedow's disease or 
diabetes. The pupil was contracted, the skin red, and the temperature 
elevated upon the side of the face which was the seat of the hypersecre- 
tion. As a resutt of suppurative parotiditis, Botkin has observed an 
elevation of temperature upon the same side with increase in the vigor 
of the pulsations of the temporal and facial arteries. In Chvostek's pa- 
tient, galvanization of the cervical sympathetic caused profuse sweating 
upon the corresponding half of the face, while the opposite result was 
obtained in Nitzelnadel's case. In Fraenkel's patient (Inaug. Diss., 
Breslau, 1S74), who was suffering from hypertrophy of the heart and 
thyroid gland, with attacks of dyspnoea and hyperhidrosis of the left 
half of the face, Ebstein found upon autopsy that the left cervical sym- 
pathetic was covered with rounded nodules, as large as grains of sand, 
and of a blackish-brown color. Under the microscope they were found 
to consist of varicose dilatations of the vessels, with formation of fusiform- 
cells in the vascular walls ; the ganglion -eel Is were markedly pigmented 
and filled with dark cells. 

Seguin's patient (Amer, Journ, of Med. Sciences, Oct., 1872) pre- 
sented a suppression of perspiration upon the right side of the face and 
neck, even when the left side sweated profusely. 

At the autopsy the right cervical sympathetic was found adherent to 
the sheath of the vessels and of the pneumogastric, with injection of the 
superior ganglion and adjacent parts. 

We are already acquainted (vide page 103) with the phenomena of 
vascular spasm and dilatation which are produced experimentally by the 
action of cold upon the cutaneous vascular nerves, Nothnagel has pub- 
lished (Arch, f. klin. Med., Bd. II., 1867) some observationa relative to 
the influence of cold upon the development of vaso-motor nervous dis- 
orders. In all these cases the affection appeared in women, especially 
upon the forearms and hands after washing in cold water. The symp- 
toms consisted of numbness and stiffness of the limbs, neuralgic pains, 
manifest diminution of sensibility, difficulty in performing delicate move- 
ments, pallor of the fingers, and a reduction of temperature. The local 
amemia and all the other disorders of innervation are due to the arterial 
spasm caused by cold. In vasculo-nervous affections. Chapman has 
acted upon the vascular nerves by making warm or cold applications 
along the vertebral column. 

In a case reported by Eulenburg and Landoia (Wien, Med, Wschr., 
56, 18G8), the vascular spasm occurred in paroxysms, especially in the 
distribution of the right median nerve, and was accompanied by motor 
disturbances (tremor with (lesion of the fingers and opposition of the 
thumb). While galvanic treatment was being carried out, an eruption 
of urticaria developed, as an intercurrent phenomenon, upon the palm of 
the hand and the palmar surface of the forearm. In the treatmmt of 
theae rheumatic vascul&r neuroses we must endeavor to procure relaxb 
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tion of the spasm of the vessels; this may be done by energetic 




volatile liniments and especially the coutinuoua current. A stabile 
rent is passed from the cervical vertebne to the brachial plei 
to five minutes (Nothnagel). 

We have previously remarked that, in fever, the stage of chill is i 
oompaaied by vascular spasm, with secondary pallor of the superficud" 
parts of the body. In the hot stage there is dilatation of the veswk, 
with redness of the skin and active perspiration. The point of departure 
of these phenomena must be in the spinal centres of vascular innei^'ation, 
especially in those of the medulla oblongata. According to Claude Beea 
nard, fever results from paresis of the sympathetic system. I" 
this opinion upon the fact that irritation of the central end of i 
nerve, in an animal suffering from fever, will cause an abolit' 
rise of temperature. 




5. TASO-MOTOit ANGINA PECTORIS. 

We have previously remarked that the imperfection of out 
knowledge concerning cardiac innervation, and the absence of suffici 
an ato mo- pathological data, prevent us from obtaining a clear clinical m- 
terpretation of the disorders of the nervous system of the heart. We re- 
fer to page 219, for the symptoms of angina pectoris, but, in order to ren- 
der the subject complete, shall here mention a certain number of facta 
which tend to demonstrate the participation (at least partial) of the sym- 
pathetic system in the symptomatology of this affection. According to 
Bezold's experiments (Travaux du Laboratoire da Wuerzbourg, 18C7)>the 
heart receives sympathetic fibres, some of which are contained in the oer- 
vical sympathetic, while others originate in the brain, and pass to the 
inferior cervical ganglion and cardiac plexuses through the cervical and 
dorsal portions of the cord. Theso fibres transmit to the heart the central 
stimuli which cause its contractions to become slower. An observattOD, 
made by Lancereaux (Gaz. Med., 1864), shows that changes in the oardiaa 
plexus may give rise to symptoms of angina pectoris. The patient died 
ill an attack of stenocardia (to which he bad been subject), and the au- 
topsy showed the existence of lesions in the aorta, considerable narrow*. 
ing of the coronary arteries, injection of the vascular walls and of '^ 
cardiac plexus, and an accumulation of nuclei in the nerve-fibres and 
glia between the more or less compressed nerve-tubes. 

As the vascular nerves of the heart are contained in the sympathetic, 
it is conceivable, from the experiments of Ludwig, Thiry, and the Cyon 
brothers, that the pressure in the aortic system and the cardiac action 
should be increased or diminished, according to irritation or relaxation 
of the vaso-motor apparatus. Finally, the observations of Landcus 
(Corresp.-Blatt. f. Psych., 186G) and Nothnagel (Arch. f. klin. Med., Bd. 
IIL, 1807) also tend to demonstrate the sympathetic origin of a largfi 
number of cases of stenocardia. The latter author has published, under 
the term vaso-motor angina pectoris, some cases in which the symptomB 
of stenocardia had followed spasm of the arteries, usually from cold. 

The attack is manifested by the following subjective symptoms : 
heaviness, formication, numbness, and a sensation of cold in the 
followed by prffioordial anxiety and palpitation of the hi 
even in syncope. Dull pain in the region of the heart, dyspnoea, 
vertigo are aUo observed at times. The list u£ objective syinptoma 
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prises extreme pallor of the face, ears, and limbs, cyanosis ot the finger 
and toe rails, marked diminution of sensibility, fall of temperature, and the 
presence of a cold, viscid sweat upon the skin. The cardiac pulsations are 
often more rapid, at other times regular, and rarely diminished, the heart- 
sounds are normal, the radial pulse tense, but seldom slow; in one case 
a large quantity of clear urine (nervous urine) waa discharged. Accord- 
ing to Nothnagel and Eiohwald, palpitation of the heart is caused by the 
increased resistance which the heart meets 'with on all sideG from the con- 
tracted vessels; the dread and prsecordial pains are caused by the over- 
exertion to which the heart is subjected. Paroxysms of this nature may 
occur, with variable intensity and duration, either daily or at the end of 
certain intervals, during which the health remains satisfactory, or the pa- 
tient suffers from persistent headache (Cordes). 

The affection only appears in adults, in men and women of all classes 
and pursuits. The action of cold (washing in cold water, damp teet, 
moist dwellings) is the chief etiological factor. The disease is most fre- 
quent in winter and in rigorous climates; it usually disappears in the 
mild season, and returns in the following winter. The prognosis is almost 
always favorable. Old cases are very intractable to treatment, but even 
in these instances the paroxysms terminate after a certain length of time. 
The treatnieiit aims to diminish the vascular spasm and to favor the flow 
of blood to the integument. Warm full-baths and foot-baths, friction of 
the limbs, stimulating liniments, etc., are the remedies employed. We 
should avoid the action of cold upon the Hmbs, and endeavor to counter- 
act the anffimia. Frictions with moderately cold water serve to prevent 
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6. NEUKOSES OP THE ABDOMINAL SYMPATHKTIC. 

This category includes certain peculiar nervous disorders which are 
observed in the abdominal viscera, within the distribution of the abdomi- 
nal sympathetic and of the cere bro -spin a! nerves with which it comniuni- 

Enteralgia (colic), caused by rheumatic influences, psychical excite- 
ment, or hysteria, and which is also called hyperiesthesia or neuralgia of 
the mesenteric plexus, had been recognized by the older writers as an 
affection of the sympathetic system. Tanquerel des Planches, the dis- 
tinguished writer on saturnine aiTections, regarded lead colic as dependent 
on the sympathetic system (Traitij des Maladies de Plomb., 1839). Never- 
theless, among forty-nine autopsies on patients who had suffered from 
this disease, only one was found in which the abdominal ganglia of the 
sympathetic were changed (increased to two or three times their nor- 
mal volume, and colored yellowish gray as compared with the correspond- 
ing ganglia in two other subjects). Sugond also found the ganglia and 
some fibres of the sympathetic hypertrophied and indurated (Esaai sur la 
nfivratgie du grand sympathique, colique de Poitou, 1837). Within 
recent times, Kussmaul and Maier have published an example of sclerosis 
of the cceliac and superior cervical ganglia, in a case of chronic lead- 
poisoning. We have referred to this case in detail on page 141. 

We are taught by physiologists that the motor nerves, which the sym- 
pathetic system distributes to the muscular fibres of the viscera and ves- 
sels, are chiefly contained in the anterior roots, the posterior roots serv- 
ing for the transmission of sensory stimulation or centripetal impressions 
received by the same sympathetic fibres. The abdominal vascular uen'ea 
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tanninate centrally in the brain. Lesions of the corona radiata, 
thalamus, and even of the corpus oallusuin give rise, according' to Vi 
till and others, to hypeneiuia of the abdominal viscera,, especially of 
the small intestines, and to softening and ulceration of the mucous mem- 
brane. We can frequently notice, in recently killed animals, that irrita- 
tion of the optic thalamus or cerebral peduncle does not aSect thestriat 
muscles, but causes contraction of the muscular fibres of the intestii 
and other abdominal viscera. 

It follows from these considerations (which are also applicable, in It 
part, to man) that central irritation (excitement) may give rise to entOT-" 
algia, especially in very impressionable patients. On the other hand, the 
abnormal irritation of the intestinal muscular fibres or iutra-muscul&r 
nerve-fibres {perhaps from the lead which has been detected by Devergie, 
Meurer, and Orfila in the intestinal walls of patients suffering from lead- 
poisoning) may reach the nerve-centres through the paths of transmission 
mentioned above, and may thus give rise to rcfles. movements in the mus- 
cular apparatus of the intestines. Colic cannot therefore be regarded 
as a mere hyperesthesia of the mesenteric plexus. 

The remaining symptoms of lead colic, such as pallor and coolness of 
the face and limbs, the slow, small, and hard pulse, and irregular respira- 
tion, must be attributed (as Eulenburg and Laudois have emphasized, loc. 
oit.) to irritation of the medullary centre of the pneumogastric and to re- 
flex arrest of the cardiac and respiratory movements, as in Groltz's experi- 
ments upon percussion of the intestines. The fibres which act in a reflex 
manner upon the pneumogastric are contained, according to Bernstua 
(Centralbl., d'i, 1 864), iu the sympathetic system and reach the cord through 
the anastomotic branches. Section of the sympathetic above this pomt 
will interfere with Goltz'a percussion experiment. In frogs, according to 
Bernstein, the nerve-fibre which accompanies the mesenteric artery trans- 
mits the reflex fibres of the abdominal viseeru to the sympathetic system, 
and stimulation of this nerve produces arrest of the heart's action. Ac- 
cording to Asp's recent experiments, stimulation of the central end of 
the splanchnic nerve causes retardation of the pulse and an elevation of 
the arterial pressure. We cannot state with certainty, however, that the 
syncopal attacks observed by Romberg in lead colio are due to a reflex 
arrest of the heart's action. The severe and obstinate constipation, vrfiich 
almost always accompanies lead colic, may be attributed to the prolonged 
irritation of the splanchnic nerve, which acts as the inhibitory Derve of 
intestinal movements (Pflueger). The recent experiments of Basch sod 
S. Mayer (Wien. Akad. Sitz.-Beriohte, 1870 and 1873) and of Hougfa " 
van Brasra (Pflueg, Arch., 1873) have shown that the inhibitory aoti 
of the pneumogastric results from the vaso-motor functions of this net 
The vaso-motor 6bres of the pneumogastric originate in the medi 
oblongata. 

Autenrieth and Romberg have described a hypereesthesia of the 8t 
plexus (c<£liac neuralgia) with pains in the epigastrium (as in neural) 
gastrodjnia) which radiate into the thorax and towards the back. In t 
absence of material lesions and of a sufficient physiological foundation, we 
are not entirely justified in attributing these phenomena to an affection of 
the sympathetic, 

Gastralgias, like the " crises gastriques," which are sometimes ob- 
served in the irritation -stage of ataxia, are explained more readily by the 
sensory fibres recently discovered in the pneumogastric. 

Extirpation of the solar plexus merely produces trophic disorders 
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the stomach and upper part of the sniall intestine. Hypersesthesia of the 
hypogastric plexus (painful sensations in the hypogastric and sacral re- 
gions, radiating towards the thighs and hfemorrhoidal nerves) has also been 
recognized, but the actual condition of our physiological knowledge will 
not sanction the expression of an opinion as to its character. Hypenes- 
thesia of the spermatic plexus constitutes the neuralgia of the testis, 
which we discussed iu connection with the neuralgias of the cerebro -spinal 
branches of the lumbar plexus. 

This category also includes the neuralgia of the urethral canal {which 
is almost always accompanied by local hyperiesthesia and other symptoms 
of irritation of the cord), the acute pains at the neck of the bladder (with 
frequent desire to urinate) and in the rectum (with tenesmus, constipa- 
tion, sensation of great heat), which Duchenne observed in a physician 
who was suffering from beginning ataxia. The pains recurred at inter- 
vals of two or three months, and continued for twenty-four hours; they 
disappeared after the use of purgatives or tlie appearance of diarrhwa. 
At a later period lancinating pains occurred with cutaneous hyporffislbe- 
sia, unilateral amblyopia, and mydriasis without diplopia; ejaculation dur- 
ing coitus occurred precipitately. Nevertheless no marked disturbance 
was noticeable in the gait. 

The neuroses of the urethra, neck of the bladder, and of the rectum, 
which soTnetimea develop in the irritation-stage of ataxia, must be re- 
garded as symptoms of irritation of the lumbar cord, and especially of the 
genito-spinal and ano-spinal centres. The hypothesis of a functional dis- 
order of the abdominal sympathetic is here entirely superfluous. We 
refer, for further details, to the remarks made on pages 247,-249, Vol. I. 

Some writers have also described auK^sthesise of the sympathetic sys- 
tem. Although, according to Hasse's recent experiments, certain poisons 
{such as opium and curare) greatly increase the reflex excitability of the 
intestines, it is none the less true, in a general sense, that all portions of 
the sympathetic normally present but a very slight degree of sensibility. 
Neither anatomical nor physiological data enable us to entertain a decided 
opinion concerning the anffisthesife under consideration. The suppres- 
sion of movements {those of the intestines, for example) may be due to 
the abolition of the direct excitability of the peripheral ganglia as well as 
to disturbances of conduction in the reflex paths. 

Our information with regard to atrophy of the abdominal portion of 
the sympathetic is still extremely meagre. In a case of diabetes melli- 
tus, reported by Munk (Naturforscherversammlung, Innsbruck, 1869), 
Klebs found atrophy of the solar ganglion, the nerve-filaments supplying 
the hepatic artery being intact. Experiments have been made in dogs 
upon the part played by the solar ganglion in the development of diabetes. 
Partial extirpation of the ganglion gave rise to glycosuria, which either 
lasted until death {one to two weeks) or was merely temporary. In the 
latter case the diabetes returned temporarily, after its previous disap- 
pearance, under the influence of an exclusively animal diet. Under a 
vegetable diet it returned for a few days, and then disappeared entirely. 
Upon making an autopsy in these cases, Klebs found a marked degenera- 
tion of the elements of the nervous tissue. Neither section ot the hepatic 
nerves nor of the pneumogastrics is sufficient, in itself, to give rise to dia- 
betes. Lubimoff found sclerosis of the cells of the coaliao ganglion in 
diabetes mellitus (Virch. Arch., Bd. LXI). 
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7. Addison's disease. 
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The peculiar aymptomatolog-y which is characteristic of degeneration 
of the suprarenal capsules was first described by Thomas Addison (On tbe 
Constitutional and Local Effects of Disease of the Suprarenal Capsules, 
London, 1855). The clinical signs of the disease in question are; deposit 
of a dark, bronze -colored pigment in the rete Malpigliii, more rarely ia 
the internal organs; symptoms of irritation on the part of the digest] 
canal (vomiting, abdominal or lumbar pains, etc.); great musculi 
ness; anicmia almost always terminating in death. 

The most frequent anatomical lesion is a chronic inflammation of 
saprarenal capsules, the exudation into which is usually cheesy ( tuberculaii? 
zation). A bronzed coloration of the skin is seen during Ufein very excep- 
tional cases of cancer and echinoeocci of the suprarenal capsules ^Huber). 
Arerbeck has published a complete monograph, comprising all the cases 
reported prior to 1867 (Die AddiaonVhe Krankheit, Eriangen, 1869). 

Experimental investigations have not hitherto contributed much to- 
wards clearing up the pathology of the suprarenal capsules. According 
to Bi'own-Sequard, animals succumb more rapidly after extirpation of 
these organs than after removal of the kidneys or wounds of the peritff- 
neum. Nevertheless some of the larger or smaller animals thus operatdM 
upon may survive, 4 

With regard to the aceumulation of pigment in the blood after extiivl 
pation of the suprarenal capsules, Brown-Seouard has seen injection of 
this blood rapidly produce death in an animal in whom only one capsale 
had been removed, while animals deprived of both organs could be kepi 
alive for several hours by injecting the blood of a healthy animal. Tne 
accumulation of pigment in tbe blood causes its elimination by the 
capillaries and congestion of the latter, with circulatory disturbances ter- 
minating in death. Nevertheless the experiments of Philippeaux, Har- 
ley, Bermti, and Perusino have shown that, after extirpation of botb 
suprarenal capsules, large as well as small animals may survive for 
months without presenting pigmentary anomalies in the skin or internal 
organs. According to Schiffj extirpation of the suprarenal capsules, or 
of tbe nerves distributed to them, does not give rise to any change of 
color either in pigmented animals or in albinos. 

As experimentation merely furnishes us with negative results, other 
facts, such as the great abundance of nervous elements in the paren- 
chyma of the suprarenal capsules, and the relations of these elements 
with the sympathetic system, assume a so much greater importance. 
According to recent investigations by Ecker, Koelliker, and J. Arnold, 
the semi-lunar ganglion furnishes the suprarenal capsules with numerous 
nerve-fibres, which are provided with ganglia and form a kind of network 
in the interior of these organs. Virchow has also found, in their paren- 
chyma, large nerve-cells, furnished with prolongations, and Holm has 
described a second variety of cells much smaller and destitute of prolon- 
gations. This abundance of afferent nerves, compared with the small 
size of the organs, and the considerable number of ganglion -cells, which 
must be regarded as origins of nerves, prove that the suprarenal capsulea 
possess intimate relations with the abdominal sympathetic plexuses. On 
the other hand, the absence of all secretory function and the structure of 
tie capsules will not justify us in regarding them as glandular organs. 

Although the experin\enta ^eiiotmeiw^oa the abdominal sympatfaetio 
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plexus by Pincus, Samuel, Budg'e, and Adrian have not given rise to any 
of the changes characteristic of Addison's disease, anatomical inveatiga- 
tions have revealed, in a large number of cases, degenerations in the 
sympathetic system. In addition to the changes in the suprarenal cap- 
sules (retraction of the cells and nuclei, with fatty detritus), the following 
lesions have been found: bright redness and enlargement of the cceliac 
ganglion and of the sympathetic nerves (Monro, Recklinghausen), fatty 
degeneration of the solar plexus and semi-lunar ganglia (Quekett, Mein- 
hardt, Bartsch, Southey), atrophy of the abdominal sympathetic and of 
the solar plexus (J. Schmidt, Van Audel), hypertrophy of the solar 
plexus, semi-lunar gangha, and efferent nerve-fibres (Virchow, Green- 
how, Wolff, Burreai), adenoid degeneration of the aemi-lunar ganglia 
and of their nerve-filaments (Sanderson), purulent softening of a part of 
the solar plexus, starting from the suprarenal capsules (A. Fraenkel). 

Among twenty -nine autopsies, anatomical lesions were found in nine 
teenj but in ten cases the sympathetic nerves remained intact. But 
all parts of the sympathetic were not examined in these cases, and in the 
future this examination should be carefully performed. We refer, for 
further details, to the investigations of Eulenburg and Guttmann (Patho- 
logic des Sympathicus, Berlin, 1ST3)> 

The clinical si/mptonis of Addison's disease are evidence of a serious 
affection of the entire nervous system. Apart from the chsracteristio 
pigmentation of the integument of the trunk and of the accessible mucous 
membranes (with the exception of the conjunctiva and of the nails), we 
find the following indications of a nervous allection : frequent cephalalgia, 
vertigo, syncopal attacks, neuralgic pains in the limbs, shoulders, sacrum, 
and epigastrium; later, dyspepsia and vomiting, diarrhiEa, mental depres- 
sion, hallucinations, and great muscular weakness. The convulsions 
which are sometimes observed must be regarded as due to cerebral ante- 
mia; the ansemia of the nerve-centres ends in cachexia, exhaustion, and 
somnolence, which terminate in death. 

According to Rise!, Addison's disease consists of a paralysisof the ab- 
dominal sympathetic piesuses from a propagation of the inflammatory 
processes developed in the suprarenal capsules; this gives rise to general 
anemia on account of the stasis of blood in the abdominal viscera. Ac- 
cording to Rossbach, the symptomatology depends upon a functional dis- 
turbance of the entire nervous system, which cannot be demonstrated 
ftnatomioally, and which is presided over in a direct, though not indispen- 
sable, manner by the suprarenal capsules. 

The diagnosis of Addison's disease is based chiefly on the discolora- 
tion of the skin, varying from a clear brown to a bronze tint, and upon 
the feeling of intense weakness which is very often accompanied by pro- 
found moral depression. When the discoloration of the skin is less 
marked or the pigment has not been deposited on account of the rapid 
progress of the disease (Gull's observation with degeneration of both su- 
prarenal capsules and of the right semi-lunar ganglion), the adynamia 
and diarrhcea may lead us to suspect typhoid fever or acute miliary tu- 
berculosis. But the absence of a rise of temperature, of enlargement of 
the spleen and of meteorism, enables us to exclude typhoid fever in these 
cases. The slight importance of the fever, and the tnfling increase in the 
number of the respiratory movements, preclude the idea of miliary tuber- 
culosis. When it is possible to examine the patient for any length of 
time, we should especially direct our attention to the discoloration of the 
«kin and to the nervous disorders to which we have refetced. 
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Tlie disease almost always pursues a chronic course, and lasts c 
or even years. The affection was aciito in two cases reported by Vi 
(with recent fafemorrhogic inflammation of the suprarenal capsules), but 
it was found that the patients had died in the midst of typhoid symptoms. 

The proffiiosis is usually unfavorable. Temporary improvement and 
periods of arrest in the course of the symptoms are to be looked for 
rather than recovery. In the majority, if not in all the cases, the dise&se 
terminates in death, which is frequently hastened by the invasion of nn 
acute or chronic pulmonary tuberculosis. The treattn&it should be L 
orating and sedative. 
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This affection, which had been described in 1838 by Coste and Gk 

and more carefully investigated by Duchenne, has been called lipomal 
musculorum luxurians (Heller), atropia musculorum Lpomatosis (Seidal), 
myosclerotie paralysis (Duchenne). We are much better acquainted with 
its clinical history than with the anatomical lesions. If we examine oases 
of this disease, reports of which have become very numerous during the 
last few years (Friedreich, in his work upon progressive atrophy, has col- 
lected all the known examples of true and false muscular hypertrophy), 
■we will find that the male sox, childhood, and morbid hereditary prediapo 
sitioD play an extremely important part from an etiological point of view. 
The proportion in females is only seventeen to one hundred; the casts 
are moat numerous from the fifth to the tenth years of life, much rarer 
towards the period of puberty, and exceptional in adults. 

Heredity is one of the most active predisposing causes. In the ssme 
manner that the male sex presents in progressive muscular atrophy a 
congenital diathesis, which appears to consist of a diminution in the re- 
sistance of the motor and trophic nervous system to exertion and fatigue, 
BO there is a congenital predisposition, in muscular pseu do- hypertrophy, 
to nutritive disturbances and hyperplasia of the muscular tissue. 

In a large number of instances several brothers and sisters, or several 
members of the same family, fall victims to the disease. Bad hygienic 
conditions, fatigue, exposure, and febrile diseases have sometimes ap' 
peared to favor its development. 

The clinical history of muscular pseudo-hypertrophy is very cha^aote^ 
istio. It almost always occurs in sickly children, who develop slowly and 
begin to walk very late and with great difBculty, In the beginning the 
movements are only slowed, the walk becomes slower and more fatiguing, 
and the child becomes rapidly tired, even from standing. The legs are 
separated from one another, and the gait is staggering and uncertain. 

The sacro-lumbar region is often saddle-backed from paralysis of the 
extensors of the vertebral column (Duchenne). At a more advanced pe- 
riod (at the end of several months or a year) a considerable increase oc- 
curs in the volume of the thighs, which is often accompanied by talipes 
equinus and flexion of the toes en griffe. Little by little the other mus- 
cles are affected in their turn, and the hypertrophy extends by preference 
to the buttocks, the extensors of the vertebral column, and to the muscles 
of the shoulder and thorax. As this hypertrophy is often combined with 
atrophy of the trunk and upper limbs, the body of a sickly infant appears 
to be placed upon the legs of a vigorous adult. 

At a still later period, fibrillary contractions are often observed ' 
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hypertrophied muaoles (Wagner, Eulenburg, etc.). The skin of (lie dis- 
eased parts is tracked by large veins, and is &s white as marble. The 
temperature is sometimes markedly lowered; sensibility presents no spe- 
cial modifications. 

Electrical exploration gives various results according to the degree of 
intensity of the muscular degenerations and the functional disorders. 
The best -preserved musdes and the nerve-trunks of these parts react 
normally to the faradic and galvanio currents. The faradio contractility 
is visibly weakened in those nerves and muscles which are moderately 
affected. 

According to Eulenburg (Virch. Archiv, Bd, LIII.), the contractions 
are stronger at the closure of the anode than at the closure of the cathode, 
and the "opening" contractions are sometimes entirely wanting. Earth 
(Arch. f. Heilk., Bd. Xll., 1871} also found the farado-muacular contrac- 
tility abolished, and only slow and feeble contractions produced by strong 
galvanic currents. All electrical excitability disappears in the musclea in 
which the paralysis and degeneration have attained their maximum. 
Electro-muscular sensibility has been found to be either increased or 
diminished. 

After longer or shorter stationary periods, the last vestiges of vol- 
untary motion disappear, and the child is entirely helpless and unable to 
leave the bed. In the prone position the hypertrophied lower limbs pre- 
sent slight contractures at the hip and knee, the thigh is rotated out- 
wards, amd the contraction of the muscles of the leg gives rise to lalipea 
equinus and varo-equinus. The musclea, which are at first increased in 
size, then become atrophied, and certain groups of muscles, especially in 
the upper limbs, present very pronounced atrophy, although the legs are 
still entirely misshapen. Other complications are sometimes observed, 
such as diminution of intelligence, slowness of speech, and convulsions. 
The patients often succumb to diseases of the respiratory organs. 

The anatomical changes in the muscles have been studied either in 
the living subject (by excision or harpooning) or only after death. 

The pale, discolored, and enlarged muscles show atrophy of the fibrilla3, 
even to complete disappearance, and an abundant development of inter- 
stitial adipose tissue. Many cases present hyperplasia of the interstitial 
connective tissue, with simple atrophy of the muscular fibres, which 
Billroth, Charcot, Knoll, etc., regard as the primary disease. The accu- 
mulation of fat in the proliferated connective tissue, which has developed 
at the expense of the internal perimysium, only occurs secondarily after 
the progressive atrophy and the final disappearance of the muscular 
tissue. Waxy, tubular atrophy, with formation of fissures in the primi- 
tive fibres, has hitherto been observed only by Martini. On the other 
hand, granular infiltration of some muscular fibres (parenchymatous exu- 
dationT and proliferation of muscular nuclei have been several times 
noted ny Charcot, Cohnheim, and Friedreich. 

Cohnheim was the first to discover in the musclea, which were increased 
in size, hypertrophied muscular fibres (two or three times larger than the 
normal primitive fibres) between the atrophied elements, and this observa- 
tion has been confirmed by Eulenburg, Barth, Mueller, and Knoll. Within 
recent times, Auerbach (Virch. Arch., LIII. Bd.}, Berger (Deutsch. Arch, 
{. klin, Med., 1872), and Hitzig (Ber. Klin. Wschr., 1873) have observed 
some cases o£ true hypertrophy of the muscular fibres, without prolifera- 
tion of the interstitial connective tissue, and the two first-mentioned 
authors have noticed this in the initial stage of muscular pseudo-h^^T- 



I 



OLimOAL TXBXnSE OUT 

trophy, which terminnted, at a later period, in atrophy of thi 
phied fibres and hyperplasia of the interstitial tissue. The c 
muscular hypertrophy of the left upper limb, described by Friedi 
(loc, cit.) was a congenital condition, with which we are not concemad 
the present time. 

The examination of the nervous system, which has been made 
small number of cases of muscular pseudo- hypertrophy, has furnished 
negative results. In Meryon'a two patients, and in the cases examined by 
Connheim and Charcot, no pathological changes were found in the sym- 
pathetic system, in the columns of the cord, m the anterior gray horns, 
which were studied with especial care, or in the roots of the nerves anJ 

Siripheral nerve-trunks. On the other band, Earth's case (Arch, f, Heilk., 
A. XII., 1871) presented sclerosis of the antero-Iateral columns, with, 
considerable vascular dilatation and partial atropiiy of the cells in t' 
anterior horns. In W. Mueller's case {Beilr. z. path, Anat, u, Phys, 
menschl, Rueckenm,, I-*ipzig, 1871) the cord presented very extensive 
generation, especially in the lateral columns, with atrophy of the cell: 
the anterior horns and obliteration of the central canal. But in Charcot' 
opinion, Earth's case was one of symmetrical sclerosis of the lateral 
columns (lateral amyotrophic sclerosis, vide page 368, Vol, I,) accompanied 
by degeneration of the anterior horns, and, in Mueller's ease, the gray de- 
generation of the spinal columns, with atrophy of the cells of the anterior 
horns, the chronic meningitis, ependymitis, and cellular infiltration of the 
Tesaels of the brain and cord, must be attributed to the general paralysis 
from which the patient was suffering, L, Schlesinger (Wien, Med. Presse, 
4:9 and 51, 187.^) also observed a patient affected with hypertrophy of the 
left lower limb (which had lasted for nine years), with normal electrioal 
reactions and very shgbt functional weakness; this patient also presented 
the symptoms of dementia paralytica. 

On account of our ignorance of the true nature of muscular pseudo- 
hypertrophy, we are compelled to resort to hypotheses. Fatty degenera- 
tion of the muscles sometimes accompanies certain central affections, such 
as progressive muscular atrophy, amyotrophic lateral sclerosis (Charcot), 
and general paralysis of the insane. But even in well-marked cases, whicii 
were examined by the most competent histologista, the muscular degen- 
eration was found to be independent of any appreciable change in the 
cord, nerve-roots, or sympathetic system. 

We must conclude, therefore, that the muscular hypertrophy, which 
complicates certain spinal affections, plays merely a secondary and acces- 
sory part. In addition to the absence of lesions in the nerve-centres, 
there are other important reasons for assigning a peripheral origin to tiie 
disease in question. In traumatic lesions of the nerves (as in the pre- 
viously quoted experiments of Mantegazza and Vulpian, and in the more 
recent ones of Bizzozero and Golgi), increase of the interstitial connective 
tissue and an abundant accumulation of adipose cells between the muscu- 
lar fibres, advancing even to complete transformation of the muscles into 
adipose tissue, have been observed in addition to the atrophy of the 
muscular fibres. It is easier to discourse upon than to demonstrate the 
relations which exist between suppression of the trophic functions of the 
nerves and the retrogressive processes of muscular hypertrophy. The 
diagTiosis of muscular pseu do- hypertrophy is based upon a certain number 
of important signs, viz, : the striking disproportion between the volume 
of the limbs and their motor functions, the peculiar modifications in the 
position ot the body and in movements, the appearance of these symptoms 
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durinif childhood or puberty, the horeiiitary antecedents, and the examina- 
tion of the muscles after excision or harpooning. For the differential diag- 
nosis from amyotrophic lateral sclerosis and spinal infantile paralysis, we 
refer to the details friven on page 262, Vol. I., and page 4, Vol. II. 

The pro(/iioais of fatty degeneration of the muscles is not absolutely 
unfavorable during the first period of the disease. Recovery may follow 
the early employment of electriety, hydrotherapeutics, and massage. At 
a more advanced stage these measures may give rise to a certain period 
of arrest or to temporary improvement of tlie paralysis, but will not pre- 
vent the fatal issue of ttio aSeetion, Hereditary predisposition and severi- 
ty of the initial manifestations render the prognosis much more serious. 

Tonic remedies have not been shown to produce any positive actit-.i 
upon the progress of fatty degeneration of the muscles. Galvanization 
of the sympathetic, which was recommended by Benedikt, has proven 
unsuccessful in the hands of Erb, Roquette, Guttniann, and Berger. 
Duchenne obtained recovery by the application of local faradization con- 
tinued for months, and combined with hj'drotherapeutics and massage. 
In one case I observed very marked improvement in the motor power by 
the application of the galvanic current, for several weeks, to the nerves 
of the hypertrophied limbs, in addition to the daily use of moist frictions 
and cool baths. Tlie action of these various measures is also farthered by 
rational gymnastics and by the exhilarating air of the r^ountains. 

9. TEOPHIC AFFECTIONS OF THE SKIN. 

Danielasen and Boeok (Recueil d'Observations sur les Maladies de la 
Peau, 1856) first called attention to the cutaneous eruptions occurring 
along the course of the nerves in neuralgia. In a patient who had suf- 
fered for two months from left intereostal neuralgia, complicated with 
zona, and who died of pneumonia, the autopsy revealed intense redness 
and swelling of a Urge number of the cutaneous filaments of the sixth 
left intercostal nerve, with infiltration of the neurilemma. Baerensprung 
(Annal. d. Charite zu Berlin, 18G1-'G3) then endeavored to establish, from 
a large number of observations, that the irritation of the trophic fibres in 
zona occurs at their point of origin in the intervertebral ganglia and in 
the Gasserian ganglion (in facial zona). Autopsy showed inje'ction and 
swelling of Beveralintcrcostal nerves and of the corresponding interverte- 
bral ganglia. Under the microscope a granular substance of a brownish 
color (disintegrated blood-globules) was discovered in the sheaths and in 
the interior of these organs, with nuclear proliferation in the connective 
tissue and varicose nerve-fibres at some points. 

Brown -Sequard (Quart. Jonm. of Med., May, 1865) has observed cuta- 
neous eruptions upon the arms in spinal meningo-neuritis of the lower 
cervical region. Charcot and Cotard (Gaz. Mod., 1866) found intense 
redness and enlargement of the ganglia and nerve-trunks within the inter- 
vertebral foramina, in cancer of the cervical vertebne, which had been 
attended with zona along the course of the compressed nerve-plexuses, 
Bahrdt (Zur, ^tiol. des Herpes Zoster, Diss., Leipzig, 1S66) and E. 
Wagner (Arch, d, Heilk., 1870) have seen tubercular pachymeningitis 
propagated, in vertebral caries, to the spinal nerves and ganglia (with 
degeneration of the nerve-cells). In one of Weidner's cases (Ber. Klin, 
Wschr., 1870) the posterior root of the thoracic nerve contained connec- 
tive-tissue new growths, containing particles of calcareous m&ttAx. \wtt. 
Vol. IL— 18 
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second case, reported b; the same author, the patient suffered from _ 
till herpes along the course of the first bnncli of the trigemtDUS, wit 
relapses of neuralgia and ophthalmia of the right eye. Five years IaI 
the autopsy showed : hypenrmia and cicatricial retraction at the ong 
of the right fifth pair in the medulla oblongata and atrophy of the lari 
root, with exudation of a reddish fluid between the fibres; the nerve-cr' 
of the Gasserian ganglion were imbedded in connective tissue, rich 
nuclei, the interior of the cells containing a finely granular and highl; 
pigmented substance (traces of an old inflammation). Height (NVir~ 
Akad. Sitz.-Ber., Bd. 57, 1868) found the connective tissue, in the dee 
layers of the sktn, softened, infiltrated with celts (which were especii 
abundant around the nerves of the subcutaneous connective tissue), i 
the nerve-fibres swollen. We may finally refer to the important facts 
ported by O. Wyss (Arch. d. HeUk., Bd. XII., 1871). In a case o£ hej 
in the distribution of the first branch of the trigeminus, attended ^ 
inflammation of the conjunctiva and cornea, this author found purulei 
inflammation of a portion of the Gasserian ganglion and of the ne 
extending even to the small nerve-filaments of the face, vrfth numei 
pus globules between the nerve-cells and some extravasations within 
around the ganglion. 

The interpretation of these data, as explanatory of the trophic disturb- 
ances, presents great difficulties. Eulenburg and Landols (loc. cit.) regard 
them as due to vaso-motor paralysis, with increased pressure in the capil- 
laries, and the development of vesicles with serous contents. This theory 
is far from being satisfactory, since very marked paralysis of the vascular 
nerves, from division of the sympathetic, is unaccompanied by similar 
transudations into the integument, American military surg'eons (Mitchell 
and others) and Charcot, having found that trophic disorders of the skin 
appear especially after incomplete nerve lesions, regard them as due to 
inflammatory irritation of the nerves. The latter author calls attention 
to Paget's case of fracture of the lower end of the radius, with compres- 
sion of the median nerve during the formation of callus, and inflammatory 
lesions in the corresponding fingers. The ulcerations only disappeared. 
after the compression of the nerve had ceased, ^ 

According to Friedreich (loc. cit.) the trophic disturbances are caused''' 
by a neuritis which is propagated from the irritated point even into the 
cutaneous filaments through the medium of the nerve branches. 

Although the anatomical data as well as the clinical signs (fever, 
hyperesthesia, then cutaneous ansesthesia) favor the theory of the inflam- 
matory origin of the trophic disorders in question, there are many other 
considerations which prevent us from always attributing them to a neuri- 
tis or to an inflammation of the ganglia. Perfectly well-marked neuritis 
may develop without any trophic disturbances, while, on the other hand, 
herpetic eruptions make their appearance without any symptoms of irri- 
tation in the nerves, especially in young subjects. In cases of this nature, 
in addition to the very frequent propagation of inflammation to the skin, 
we must admit an irritation of the trophic nerves, which will also serve to 
explain other alterations in the tissues, such as changes in the hairs and 
pigmentary hyperplasias and anomaiies. Further anatomical and experi- 
mental investigations are necessary in order to clear up these questions. 

Herpes zona of the face usually appears upon one aide, although dou- 
ble zona has been observed by Hebra, Moers (along the course of all the 
branches of the trigeminus), and Thomas, Zona may also appear upon other 
parts of the body, and Esmarch (Schmidt's Jahrb,, Bd, 95) has seeaacaae 
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extending over the entire posterior surface of the left leg, from the 
buttock to the foot. The anatomical examination showed the presence 
of neuritis of the sciatic nerve. Zona is accompanied by fever, and Trous- 
seau and M'Crea (Brit. Med. Joum., 647, 18T3) have observed hypeKes- 
thesia and, later, aniemia and aiuestheaia of the skin. In addition to 
zona, other trophic changes may occur in the skin, such as erythema, 
erysipfilatous inflammation of the face (in prosopalgia, Anstie), urticaria, 
and buUiB of pemphigus. We have previously mentioned the hypertro- 
phy of the akin and the peculiar shining appearance (glossy skin) which 
follow in the wake of traumatic lesions of the nerves. The acute eschars 
(acute decubitus) of cerebral and spinal diseases have been discussed in 
various preceding chapters. 

From an etiological point of view, we may add that cutaneous trophic 
disturbances are generally observed after traumatic nerve-lesions, espe- 
cially when the latter are incomplete, and remain absent after complete 
division of the nerves. Herpetic eruptions also appear in neuralgias, 
febrile diseases, intermittent fever, and true neuritis. These exanthe- 
mata are rarer in diseases of the cord, although zona may be present in 
ce re bro- spinal meningitis, in cancer, contusions and fractures of the verte- 
bral column, and in acute and clironio myelitis. I have also seen, as I 
have previously stated, herpes vesicles along the course of the radial 
nerve in progressive muscular atrophy. 
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Seh iff first demonstrated experimentally the influence of the nerves 
upon trophic changes in the bones. Division of the nerves of the limbs 
in mammalia and destruction of the lumbar cord produce dilatation of 
the blood-vessels, not only in the soft parts and muscles, hut also in the 
periosteum and bones. In an adult animal the Hmh remains paraly^ted 
and the diameter of the bones diminishes considerably. The surfaces and 
apophyses are rounded, the medullary cavities are enlarged, the perios- 
teum thickened, and the proportion of calcareous matter diminished. 
Young animals develop poorly, and present hypertrophy of the bones in 
the first few weeks after section of the nerves. Even in adult animals, 
section of the inferior dental nerve has produced, at the end of several 
weeks, hypertrophy of the corresponding half of the jaw. Schiff ex- 
plains this fact by the remark that the preservation of the movements of 
the jaw prevents atrophy, while the persistence of the vascular dilatation 
gives rise to hypertrophy. 

Within the domain of pathology there are numerous examples of 
osseous and articular lesions developing under the influence of the ner- 
vous system. In spinal infantile paralysis there is atrophy of the bones, 
narrowing of the vessels, diminution of temperature, and a livid dis- 
coloration of the skin, Virchow (Gresam. Abh., 1858) has described a case 
of progressive paralysis and atrophy of the bones after typhoid fever. The 
autopsy revealed a chronic myelomeningitis and hydrorachis of the cer- 
vical region. Chambers' observation (Med. Chir. Trans., Vol. XXXVII., 
1854) of very marked muscular atrophy, complicated with osteomalacia, 
must undoubtedly be classed among trophic disorders of central origin. 
In Le Gendre's and Friedreich's case the progressive muscular atrophy- 
presented the extremely rare complication of concentric osseous atrophy, 
the latter extending to the iliac bones, the ribs, and to the e.^v^Vi'swi'aX. ^uw- 
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tilag;e9. We have referred, in s preceding chapter, to the osseous 
and other characteristic disturbances of nutrition which occur in unilat- 
eral atrophy of the face. The perioBtitis, and liypertrophy of the bonet 
and articulations observed after traumatio nerve- lesions, whether experi- 
mental or accidental, have been mentioned on pages 169-174. Profound 
changes in the bonea have also been noticed in surgical division of the 
large nerve-trunks in man. In a case reported by Romberg (excision ot 
a portion of the sciatic nerve for a neuroma, by DieffenhaohJ motor and 
sensory paralysis at first occurred in the right leg. At a later period 
ulcerations developed upon the toe and outer surface of the foot, pieoeAj^ 
of necrosed bone escaped, the skiu desquamated, the nails exfoliated, 
the temperature of the paralyzed leg was considerably increased. 

Charcot, Fournier, and others have observed arthropathies and. en- 
largement of the metacarpo- phalangeal articulations and of the extensor 
tendons of the fingers in cerebral apoplexy. The same class of phenomena 
includes the forms of spinal arthropathy recently described by Charcot 
(loc. oit.). According to Ball, eleven analogous oases have been hitherto 
observed in progressive locomotor ataxia. In these cases an enlargement, 
which ahnost always occupies one of the large joints, develops without 
any external cause during the period of shooting- pains and the initial 
motor disturbances. Hydrarthroaia of the knee occurred in Ball's ease, 
and an explorative puncture showed the presence of a serous fluid con- 
taining blood-globules. Revulsive measures and galvanization {loco 
iJohiiti and upon the dorsal spine) proved ineffectual. In a patient who 
presented an enlargement of the shoulder with hydrarthrosis and creaking 
during movements, and who died of choleraic diarrhoea, the autopsy 
showed rougiiness and erosions upon the head of the humerus, which 
presented no trace of cartilage, resorption of a portion of the osseous sub- 
stance, formation of osteophytes; the surface of the glenoid cavity was 
also destitute of cartilage, and the joint was filled with a yellowish fluid, 
but without any signs of inflammation. The synovial capsule was merely 
thickened and contained a deposit of some osseous lamellie. The spinu 
cord presented gray degeneration of the posterior columns and atrophy 
of the posterior roots. 

The differential diagnosis of these joint ailections was discussed upon 
page 251, Vol. I., and we then stated that Charcot and hispupils regarded.' 
atrophy of the cells of the anterior gray columns as their anatomical c 
In the only case in which this lesion was absent, the spinal ganglia 
very much swollen and otherwise changed. As the limbs which ar 
seat of these arthropathies often present muscular atrophy, and as pro- 
gressive muscular atrophy is sometimes complicated with similar arthro- 
pathies (Remak, Patruban, and myself), we must conclude that the trophic 
centres of the articulations are in close proximity to those of the muaclei 
in the cells of the anterior horns. We may state, in conclusion, that 
Brown-Sequard has seen arthritis of the knee develop upon the correspond- 
ing side after unilateral incision of the lumbar cord. 

The thickening of the articular extremities in certain forms of arthritil 
has been attributed by Remak to an aSection of the sympathetic ganglia. 
In such cases galvanization of the sympathetic in the neck will cause 
diminution of the articular enlargement and of the pains, while local 
treatment is useless. The thickening of the heads of the metacarpal 
bones in progressive muscular atrophy was first noticed by Remak, audi 
have also met with two examples. In another case 1 observed a very 
similsr deformity of the hand in a painter who was suffering from lead 
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palsy. Hysterical arthritis (Brodie), with hyperaesthesia, swelling, and 
oedema, is regarded by Cohen (Nevroses vaso-motrices, Arch. Gen,, 
1863) as a vaso-motor hypersemia of the articulations. 

Inflammations of the nerves, after central or peripheral affections, are 
sometimes accompanied by enlargement, redness, and tenderness of the 
joints. In lead paralysis Gubler and Nicaise have observed circumscribed 
swellings of the extensor tendons, which attained the size of hazel-nuts 
and were painful during movement. The influence of nerve lesions upon 
these nutritive disorders is rendered probable by the appearance of simi- 
lar phenomena in apoplectic and traumatic paralyses, in which the articu- 
lations of the hand and fingers are very frequently involved. 

This is the actual condition of our knowledge concerning vaso-motor 
neuroses. They form the first stones of an edifice which future discov- 
eries must finish and consolidate. 
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